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Brooks's Normal Geometry and Trigonometry. 

By the aid of Brooks's Geoinetry the principles of this beautilul science can be easily acquired in 
ooe term. It b so condensed that the amount of nutter b reduced one half, and yet the chain 
of logic is preserved intact. The subject b n;ade interesting^ and practical by the introdu* tion 
of Theorems for original demonstration. Practical Prublems, Mensuration, etc., in their ap- 
propriate places. The success of the work b very remarkable. Key, $1.05*. 



Brooks's Plane and Solid Geometry. Complete. 
Brooks's Plane and Spherical Trigonometry. 

The subjects have l>een fully developed with all tlie clear reasonint;, bruail <>.naly:>es, and lucid ex- 
planation for which the author has become famous. Newest methods arc uscil. CuHeges and 
schoob of the hi^fhest gnde will find them works they have been wanting;. Key, $1.50. 
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The many novelties, scientific arrani^ement, clear and concise definitions and principles, and 
masterly treatment contained in thb work make it extremely popular. Each topic is so clearly 
and fully developed that the next follows easily and naturally. Young pupils can handle 
it. and should take it up before studjring Higher Arithmetic. It can be readily mastered in 
one term, and only needs introduction to make it indispensable. Key, $1.05*. 
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clear, and his experiments vivid and impressive, so that the subject is easily mastered. The 
latest applications of the science to Electric Lighm^Telcphone, Phonograph, Electro-Platiac 
Magfnetic Enipnes, Telepaphing, etc., are lucidly explained. 
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The ablest jurists and professors in the country, of all political denominations, have (flven these 
works their most unquaiitied approval. Every younjp voter should be master of their contents. 
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This consists of a series of Drawing Books, comiirising a Primary and Intermediate Couraa. 
The system is self-teaching, is carefully graded and is easily Uught. 
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' TI FBKIAOl. 

mor« pnctiol mbjecU fint, and not lo anticipiite «ii7 prindplci ot 
prooessefl before the pupil is prepared for Lhem. Thus, I have placed 
Compound Numbers after Fractiona, Perceolage before Ratio and Pro- 
portion, Equation of PaymenlB after Proportion, and other arraage- 
meuts have been detenmoed by the same priDuiple. 

The B&ASONllia. — All reasoning ia compariam, A comparison re 
quires a atandard, and this standard is tiie fixed, Ibe axiamaUe, the krunpn. 
The law of correct reasoning, therefore, ia to compare the compter with 
the timpU, the thtorelK with the axiomaiu!, the unknoim with the itnotni 
This law ia kept prominently before the mind in the developmenl of 
thia work, and opon it are baaed its deGnitiuna, Holutlaua and eiplana- 
dons, etc As an illustration, notice the definit'-ns of Raiio, Ptopor- 
lioa, et&, the method of alatlng a proportion, etc. 

SoLUnONB. — Thesolutiona and demoOBtratioim are bo simple and clear, 
that they maybe understood by very young pupib, yet they are expresaeil 
in language conciae and logically accurate, and in Ihe/orm v/ki£k Uxpivpil 
thevld be rapiired to u*eat redlatim, A aolution may be too couciae lo be 
readily tindersiood, and it may also be loo prolix, the idea being amoib- 
ered or concealed in a multiplicity of worda. Bath of thise ecrora I haie 
endeavored to avoid, remembering that tht ki^heti leunet it the greaUtt 
ninplieilj/. 

BULES. — The rules or methods of operation are expressed in briel 
■nd simple language, and are given aa the reanlta of Bolutions and expla- 
nations. I have endeavored to lead the pupil to see tbe reason f 
different processes, ihua enabling him to derive his own method of ope- 
ration based upon such reasoning. The object has been lo develop mind 
■a well aa the power of computation — to make iblnkers rather Uian arith- 
metical machines. 

Applications. — One of the most prominent featurea of the work is iu 
praetiealeharacler. The appllcaliona of the scleoce are not the thought 
of the scholar aa what biainess may be, but represent the actual bunnest 
oflheday. Many of ihe problems and prooasea are derived from a 
tiunnou Iraneaetiom. Our BUU and Accoanl* came out of the stores ; 
Tkrea, BaiJnng, EaJvmgt, etc., have been submitted to and endorsed by 
those connected with the busiaesa ; leveral of tbe problems on Dviia u« 
out of the C^atoat Haute ; /luurorux has been eiamined by eiperiB ii 
business ; the subject of BmLdxng Ateoaatixmi, for the drst time ii 
duced inid an arithmetic, waa partly prepared by one practically bmil- 
iar with the subject; etc. 

UmoH ov Mental aitd WEirrEK, — Another leading feature of the 
work ia tbe union of mental and written arithmetic in one book. Many 
, irho recogniie the importance of MenlaJ Arithmetic thJok that it tako 
I leo mnch lime for the pupil to study two separate books — one on HcD- ' 




tol Bd &• oduer (B Viiaai Ajiikneiio— and bold that tka* two mob- 
jecB iLDuld be embraool in oiu tmi. To meet tliii dcnuod I Iutb nuda 
k comptele isd Iikitiuuuoiu —"■'''"■'■"" of xhe two labieeu, mtroduciiig 
DLuij of llic*e fonuE of uuljiia that ban giTeo siidi popoluii; t» mj 
Mental Aiiihnuilic. Xi is this oombiuauoo Uuu givwilie mroik iuiiam«. 
l%s Vnion AritJmnu; and Uiii union will be iuund lo U not a mete 
Qomiiw] thing, but a reaUl7. In the Uudv of lh« work the pupU OB 
ublain quite a ihorough coone in orilAnaioii onof^Mwiiile he ia beoom- 
ing familiar with the an of compalation and the appllcauon of ibe an ui 
buainefis. Theee mental ezerciacs are ao arnLog^ and priiitai Lbat anj 
ieiclter vto prefen to omit them can do bo without aaj iuconfentence 
to either the pnpil or the teacher. 

Spbciai. FxaTCKce. — There are MTetal apedal featuna peculiar to 
Ihii work, lt> which we deaire w call attention. 

In. Man? new dednitiona, as of Fraction, Least Couinioa Multiple, 
Perc^tage, Eatio. etc. 

2d. Kew and coocise method of explaining OreateetCoiiuiioii Diviaoi. 
and a method of Least Common Multiple not UBuallj giTen. 

3d. The two distinct methods of the deyelopmeal of Fradlona, lbs 
reiatim of fnetion^ the method tf atating a problem in Simple Pro 
ponioD and reason for it, and the deTelopment of Compound Proponion. 

4lh. The Anal/tic and Synthetic methods of derelopini; Involutloii 
and FTolutioD, the greaiei attention to InTolution u a prepantion W 
Evolution, a new method of cube root, etc. 

6. Great nmnber and vorietj of problems, eapeclallj afler the Funda- 
menUil Bules, Fractioos, etc., and at the close of the book. Other featuna 
ajio important, will present themselves u[)on a careful examinadon. 

It should be stated that this work was iirst puhlitdipd in 1863, and tha( 
some of the definitions and processea which were then new hnie eia<% 
been introduced into other works. The present edition is thoroughly 
revised, and bronght up lo the verj latest methods of businesii calcula- 

Thanking mj friends for the cordioJ reception giveii to mj previotu 
labors, I send forth thia new volume, with the earnest desire that il ma; 
meet their approbation, sjid aid in the development and difiiiaioD of 
adeeper interest in the bcaatiful science of numbers — a science which 
yracticalij lies at the foundadoo of all science and all thought, and onr 
■ tiich is doing BO much to promote the cause of popular education. 

EDWAKD BROOKE 

tTATI NOBIUI. BOBOOL, 

Mar 10. 18T7. 



NOTE TO TEACHEES. 



The attention of teachers is respectfully invited to the arrange- 
ment of the present edition of this work for Supflehbntabt Ex- 
▲MPLBS. This is a new feature in arithmetic, and one that will, I 
doubt not, meet the approval of intelligent teachers. 

These supplementary examples can be used as the best interests 
of the pupils require. They will be especially valuable in furnish- 
ing new matter for review, or in the final review of the work. 
Classes whose time for the study of arithmetic is somewhat limited 
may omit them and still have a complete and comprehensive course 
in this branch. 

A few other changes have been made in tlie present edition, ren- 
dered necessary by recent changes in several lines of business. The 
bringing of Insurance earlier in the course, and the placing of Parti- 
tive Proportion, Conjoined Proportion, and Medial Proportion later 
in the work under the head of Supplement, is regarded as an im- 
provement. The present edition thus represents the latest and 
most approved methods of business calculation, as well as the most 
advanced arithmetical thought of the day. 

EDWARD BRCX)KS. 

PhiIiADBLPhia, June 20, 1888. 
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SECTION I. 
AKITHMETICAL LA]S'GUAGE. 

or numbera and tbe art ol 



A thing id & concrete 



r '■ AritlimetiC ia the acienc 

computing with ibem. 

S. A Unit ia a. aingle thing o 
unit; one is &a abstrael unit. 

S, A Nnmlier ia a. nnit or a collection of uuitn. Numbera 
are concrete ftod abstract. 

4. A Concrete Number ia one in which tlie kind of unit 
ia Darned; aa, two yards, live books. 

5. An Abstract Number is one in which the kind of unit 
is not named; as, two, four, etc. 

6. Similar Numbers are those in which the uaita are 
alike; aa, two boya and four boys. 

7. DisaimilEir Numbers are those io which the aniU Kre 
nnlike ; as, iwg boys and four books. 

8. A Problem ia a qneatiou requiring some DDknown 
reanlt from that which ia known. 

9. A Solution of a problem is a proceas of obtaining th« 
required result. 

10. A Eule ia a atalemenl of Iba me\,\i(ii q\. wi\V\ti^» 
problem. 

(»1 



i 






Id so RHAL UNION ABITHH8TI0. < 

11. Mental Arithmetic treats of performing aritbmetlc»l 
operations without the aid of written cbaractera, 

13. Written Arithmetic treats of performing arithmeti- 
cal operations with written characters. 

18. Arithmetical Language is tbe method of express- 
ing numbers. 

14. Arithmetical Language is of two kinds, Oral and ' 
Written. The former is called Numeration and the lattei | 
ie called Notation. ^ 

Not*. 
tniitetim 
■mpler anil EUlUclently i^uu 

NUMERATION. 

15. Numeration is the method of naming nombers, and 
of leading them when expressed by characters. It is tbe 
oral cxpresiiion of numbers. 

16. Since it would require too many words to give each 
nnmber a separate name, numbers are named according to 
the following simple principle : 

Principle. — We name a few of the Jirxt numbers, and I 
then form gruups or collections, naine these groups, and use 
the namex of the first numbers to number these groups. 

17. A single thing is uamed one : one and one more are 
named two; two and one more, three; three and one more, 

four ; and thus we obtain the simple names, 
One, two, three, four, five, »ix, seven, eight, nine, ten. 

18. Now, regarding the coilectioo ten as a single thing, we 
might count one and ten, two and ten, three and ten, etc., aa 
iar oa ten and ten, which we would call two tens. By this 
principle were obtained the following numbers: 

Eleven, twelve, thirteen, fourteen, fifteen, sixteen, seven- 
teen, eighteen, nineteen, twenty. 

Ift. Proceeding in the same way, we would hftTe two teru 
end one, two lens and two, (too tens and three, etc. By this 
iaciple were obtained the foUowiiig inim\»xa-. 
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^^ Twenty-OTte, twenty-two, IweTtty-three, twenly-Jbur, twenty 
five, twenly-gix, ttoenly-seven, twenty-eight, iwenly-nvne. 

SO. ContinniDg in the aame manner, we would have three 
tens, four-tens, Jive-tens, etc. By this principle were d»- 
rived the following ardioary names: 

^Tiirty, /oriy, j^yny, »ixty, seventy, eighty, ninety 

31> A gronp of ten tens is called a hundred ; a groap of 
ter. hundreds, a thousand; the next gronp receiving a new 
name consisis of a thousand thousandu, called a million ; the 
next group of a thousand mtlUons, called a billwn, etc, 

S3. After a thousand, the iwo intermediate groups be- 
tween thoae having a diBtinct name, are nnmbered by lens 
and hundreds, us ten thousand and hundred thousand. 

NoTM. — t. Tbe above abows the pHtteipU b; which tl 



.med. The i 
- 19 ^re 



, howev 



derived from tb 

1 B&IOD lauKUB^. 

, or Gome ainlif (a<n, 

■ Golblo iuoii^ ((IM, (mo, and Zi/, l« 

one ^ft ofltT dm, md tvtivt, luo UJ" 



puticulu 

id ztr, 



Qiprefifilons ^"Ven, but originated li 

3. Blmea i« from the Suoo mdL. 
I*n); taelvt IB (tola the SiuOD f»eli 
Some have supposed that iVatm me 

S. I\rientv Is from the Saxon Cuwnli^ (Cuc^cn, lira, sod l\g, a ten); lAirl|F 
la fW>m the Surou (Ari(^ (MH, lAru, and fi^, a tsn}, etc. 

4. ,?uniir«1 1B a primitive word ; lAouiatui la from Ibe S&xon thuund, oi 
GotJilc CAuniniti, (IAm, {m, and Aurui, A«n(2r«d); FnillKnt, Iiiiliim. etc., arc 
from the Latin. 

NOTATION. 

33. Notation iathe method of writing nanibers. Num- 
bera may be written in three ways : 

lat. By words, or common langnage. 

3d. '^f figures, callisd the Arabic Method. 

3d. By letters, called the Roman Method. 

NfiTB.— Tha method by words la that of ordinary written language and 
need* no Bxplaoailoa. 

ARABIC NOTATION. 

S4. The Arabic System of Notation is the method ot 
ftipreeeing nnmbers by characters called figures. 

35. In this system nambera are expressed accordinft 
the following priaciple : 

Principle. — We employ characters to represent the first 
nine numbers, and then use these c/iaracler8 to nuwiieT 0»* 
graiips, the group numbered, being indicated b^ th* yjwtw* 
o/ iht ohaTacter 
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38. Figures.— Figures are characlera used 


in expreaBing ^ 


numljerH. There are ten figures used, as follg 


ws: 




..8D»«, 1, 2, 3, 4, 6, S, T, 8, 


9, 


0. 


«.""" ...}•"•■ "">■ '""-. (»"=. av», «x.«.™. ««., 


ln».a„hS, 


tfUa 


27. By the combination of these figures al 


numbers may 


be expressed ; hence ihey are appropriately called the 


alpha- 


bet of arithmetic. 






as. Combmation.— These figures are coc 


tibined 


ftccord- 


iug to the following principle: 






1. A figure slanding alone, or in the first place 


at the 


right of other figures, expresses units or ones. 




S. A figure slanding in the second place. 


counting from 


thb right, expresses tkns ; in the third place, 


HUNDKBDS; in i 


the fourth place, thousands, etc.; thus, 






10 la 1 ten, or ten. 


1 00 is 1 hundred. 




80 " a tens, or tweniy 


'200 " 2 hu 


ndred. 




30 '* 3 lens, or thirty. 


300 " 3 bu 


udred. 




iO " * leutt, or forty. 


400 " i hundred. 




50 " b teas, or fifiy. 


1000 " 1 thoasand. 




60 " 6 wus, or silly. 


2000 " 2 ih 


usand. 




90 " 9 tens, or niaetj. 


4000 " i thousand. 




aft. The name of each of the first tveatj 


-oue pi 


ace* ia 


represeDled by the following 






yUMERATION TABLE. 
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i 1 

■ i 1.1. 1. -i L 

■ 1,1 111 111 Hi 111 

^1 n^o^ SHC ^i^b- =i(~m »f:S 


1 

ill 


4 

i 
111 ' 


^m 86 8, as 8, HS6 8B8, 66 8, 


8 6 8, 


8S& 


■ pi^. Ill III III III III 


Mi 


is-t J 


k JpMsroDe. 7ih. fiih. oili, 4tJi. 3d. 


3d. 


M 



w^ 



f NDHRBATIOH. 18 

80> Periods. — For convenience in writing and reading 
aombers, the figaree are arranged in periodn of three pincea 
ettcb, as shown in the table. The fir^l three places roai^U- 
tatfl the Jir&t, or units period; the second three places roa- 
Btttnto the second, or thou»ands period, ew. 

I. Required Ihe names of the following plai-es: 

First ; third ; second ; Biilh ; Tnurlh ; eighlh ; Wnlh ; ninlh ; 
twe'Ah ; flftli ; Bovemh : eleventh ; ihineenlb ; eeventtenth : four- 
teealli : sixieenUi ; eigbleenUi ; ]in«eDlh : nineteenth ; twenty-tirsl ; 
Iwentieth. 

S. Required the places of the following: 
TenB : hundreds ; thnusands ; millioiiB ; len -thousands : hundred 
tboueauds ; tun-millionB ; billions; bundredniilllona : hundred-bil- 
's; ten -bill ions ; trilliina; quadrillions; hundred-quintU- 
trilllona ; len-quintilliona ; hundred-<|Uadri1lions ; quia- 
ina; hundred -trill ions ; ten -quadrill ions. 
Required the names of the following periods: 
1. First I 3. Second. 1 5. Founh. 

3. Third. 1 4. Fifth. I 6. Seventh. 

4. Required the period and place of the following; 

Thoueitnda ; mitliouij ; ten-lhousanda : hundred -mill ions ; billiooa ; 
bundred-lrillions ; trillions; len-lrilliona ; quadrillions; lea-quad- 
ritlioDS ; bondred -trill ions ; quinlilllonii ; hundred-quintiUions ; hun- 
dred thousands ; ten-millions. 

3I> The combioatioD of figures to express a number forms 
a numerical expregmon. Thus, 25 is a numerical eipreasion 
which denotes the same as the common word twenty-Jive, 

33. The different figures of a numerical ezpresaton are 
called lermx. Term* are also used to indicate the numbers 
represented h_v the fit'iiret' 

NOTi. — The QHi of the vord term, to [ndjcate both tbe Bguret and the 
uumbara ropreeented by them, enalilea us to »vold the error of uslnit the 

EXERCISES IN NUMERATION. 

Sit. The pnpils are now prepared to learn to read numbers 
fl'hea expressed by figurex. From the preceding explana 
dona we have the following rule for numeration : 

Bule. — I, Begzn at Ike right hand, and teparale the nv- 
merical expression into periods of three figures each. 

II, TTien begin at the left hand arid read each penoA in 
wucceeaion, giving the nanw of each period except Ihe last 
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a of the lut period it OMUtHj oooltted, becaiua It ti 



1. Whai n 






expressed by GSaSilS? 



BOHTTIOH. — Sepajttliog Llie oumerica 
into perioda of ihiee Ggurfs e>u:b, begiuung sl lut 
right band, we have 6,325,478. The third period u 
8 milivint, the scvond period La 325 i/iousaidt, uid Uie 
hence the number is 6 miUiont, S25 iJuHuiaiufa, 476. 

Read the folIowiDg namericsJ eipressiODS 
& 3876 10. 468217 



2186 
3072 
5678 
12630 

10851 
3246S 
507035 



654879 
803006 
1234567 
3078560 
8507032 
54372568 
87072135 



18. 80305073 

ID. 65073058 

20. 484378513 

31. 123466789 

22. 864327031 

28. 80735468579 

24. 20660708462067 
26. 793653013285.678521 



EXERCISES IN NOTATION. 

34. Havingleftrned toread nnmencal expressions, wo are 
now prepared to write them. From tbe priacipIeB whicb 
hare been explained, we derive thi^ following rule: 

Rola. — I. Begin at the left and write the. hundreds, tena, 
and unilg of each period in their proper order. 

II. When there are vacant placen, fill Viem with ciphers. 

I. ExpresB in Ggnree tbe number /our thousand three 
hundred and /our. 

SoLtrnon.— We write the 4 IbouBands !□ the 4th OPBttATlOH. 
place, 3 hundrtKln [a the 3d plnce, ■ cii>her in the 2d 4,304 

place, Uiere Wing no lene, and 4 luiila in the Ist 
place, and we have 4.'W. 

Express ibe followiDg Qambere in Hgures; 



i. One huadred and bIz. 

i. One hundred and ten. 

4. iVn hundred and fort^. 

&. Two hundred and Biity-five. 
0, Two buadred and nine. 
T. Three hnndreA and twelve. 



8. Three hundred and flfty. 

0, Four hundred and tweotf - 
eight 

10. 5eveD buiidred and eigtitf- 
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^*I1 mae hundred ud ihiny- 


tl. Eight million twothouBond i 


lOTeo 


and sixty-seven. 1 


H. Eighi hundred and ninelj- 


28. Five million two hundred ' 


Qlne. 


and ninety-six thousand. 


13. Four thousand and seven. 


'29. Seventy million, one thous- 


14. Five Ihoufiaod two hundred 


and and forty -five. 


uid Qkirt;-cix. 


30. One Million, two hundred 


la. Sii thousand and eighty- 


and thirty thousand, four hundred 


five. 


and fifXy-Bix. 


18. Twenty-three thousand six 


31. FourmiUioo.threehundred 


hundred and forty -sevBo. 


and seven thousand, four hundretl 


n. One hundred and forty-five 


and nine. 




3--!. Fifteen million, four hun- 


18. Three hundred and eight 


dred and eight thousand, and 


thousand three husdri'd and eight. 


eighty -lour. 


1». Siihundredand four thous- 


33. Twenty-eight million, Ave 


and three hundred and itiily -eight. 


hundred and ninety -four thou. 


ao. Eight hundred and seventy- 


sand, seven hundred and nine. 




34. Forty -seven million, thirty- 


twenty. 


eight thoOB&nd, two hundred and 


21. Seven hundred and seven 


eight. 


thoQB&nd seven hundred and 


35. Twohundredmiliion. forty- 


seven. 


nine hundred and twenty -eight. 


aa, One million. 


30. Bix hillion, seven hundred 


33. Two mlltlon and six. 




24. Three millioQ and twelve. 


sand and six. 


as. Forty-flve million and 


37. Forty-nine IrilUon, flfty- 


twenty- four. 


eight thousand, seven hundred 


38. Six million forty-seven 


and ninety -eight 


iboosand. 




35. Orders.— Since we may bave 2 (ena, 3 tens, etc., 3 


hundreds, 'i hundreda, etc., the same as 2 apples, 3 applea, 


i books, 3 books, etc., these difTerent gronpa may be regarded 


M units of different orders; thna, 


Ckitb are called Units of the ls( order. 


Tkms " " Uuitaofthe 2d order. 1 


HuNDttBDB " •' Units of the 3d order. 1 


Thoubandb " '■ UniU of the 4(A order. 


L^ Tm-TBonsANDs " UniUoIlliftWKoTiw. 


^K etc., Mk. 


^^^^^^^^^^^^^^^^^^^^^^^^^^^H 



\ 



16 MOBHAL UNION AUITBHEXIO. 

S6. From tbie it ia sees that ten naitH or a lower order 
raake one unit of iheoeil higher order; the ByBtera ofnolatioD 
ia ihftrefore called the Decimal Si/stem. from the Latin, 
ie.;-m. Lf-n. 

WRITTEN EXEBUIBES. 

thoUBundBT Id 5 IhoiiaandsT In 
In 3 millioDH t 
flret. 9. What la the result of chang- 

ing a figure one place to the left 
TwopiftcesT Three placeal 

10. What is the result of chang- 
ing a figure one place W the rightl 
Two places? Three placeat 

What ia the reault of plac- 
le naught lo the right of one 
ire figures? Two naughlal 
Three naughlat 

19, What place la occupied h; 
tens figureT tlundreda flgiirel 
Ten-thoiiBandsT Mill ions? BU- 

13. What ia the denomination 
ofa figure in third place 1 InQfth 
placet In fourth place? Inser 
enth place? In ninth placet Ii 
alzUi place? In eighth placeY 



I 



a. Write and rfail four units of 
the third order, and six of the 
■econd. 

3, Wr<.!e and ruud nine units of 
the third order, and three of the 
firaL 

I. Write and read three anits 
of the flfUi order, ail of the third, 
and Beven of the first. 

5. Write and read five units (if 
the aixth order, four of the third, 
and eight of the second. 

6, How many units in one ten? 
In 2 tens? In 3 tens? In4 hun- 
dreds? 

1. How maay tens in 1 hun- 
dred? In two hundreds? 8 hun- 
dreds? atbousandsT 

M- How nianj hundreds in 8 
S7. The table which 
Dumerical ezpresaion 
periods which follow thi 



been (riven eoablps ub to reads.' 
Qg of iweoty-oiie fignren; tho 
order are as followB; 



StxtOlitnu, Bept^How, QetiUion», NonSliona, Deeilliitm, UndeeiUioHt 
Duodeciilioia, Tertio-decilliont, l^uarlo-iUeiUiont, Quinto-dseSUimi, 
Smlo-iUeUiuma, Septo-dt^Ulii-iit, Octo-deeiUi<ms, N/mo-deciUiimi, Vtf- 
\'U<ms. With these, and those already given, we can write and read 
■ numerical expression consisting of sixty -eiz places. 

NOTBS,— 1. Theflretof the nine AraWc characlere arc called d^itt, ft 
the Latin vroid digilm, a finger, owing Ui tbi: fact that ihe andenta re 
onetl by countiDg the tlnj^s. They are alto called ti)/n^fican^ Spires, 
becaiue they always ludlcate a dctlnlle number of units. The chars 
0, called tero, ciphrr, or naught, always IniUcates an abseDce of onlu. 
2. The Arabic Nolatlon <e named from the Arabs, who lDtroiJui'«l li 
ipe by their conquest of Spalu during the 11th century. The Arabi 
■ '" " the Hindoos, by whom 11 was probably Invented a 



kEiirape by thi 
than SOOO yea 
S. There «■ 
■btobtatiSra 



lago. 



Ic chanctera, Urn 



ROTATIOS 
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THE DECIMAL SCALE. 
S8. Since fignrcB express different ordera of nnita in dif 
frrent places, tbey are said to have two kinds of yalaes; s 
simple value and a local value. 

3tf. Tbe Simple Value of a figare is its valae vben it 
stands alone or in nnits place. The Local Value of a figare 
s its ralue wbeu in some other plaee than units. 

40. The yalne of a figure is increased ten/old for every 
place it is moved from nght to left; and ifi decreased ten- 
fold for every place ii is moved from le/l lo right. This law 
is called the tcaie of the system. 

41. Since the value of terms decreases from left to right 
at a tenfold rate, if we fii the place of nnits by a point (.), 
we may extend the decimal scale to the right, of anils. 

4S. Tbe first place on tbe right of the point will bo one- 
tenth of units or teiilhi. the second place one-tenth of tenths, 
or hundredthn, the third place, thousandths, etc 

43. Such terms are called deirimals, and the point in called 
the deeimal point. The expression 48.37 is read 48 units, 3 
tenths, and 1 hundredths, or 48 and 37 huudredlbs. 

44. The Money of the United States is espressed by 
the decimal system. Tbe dollar Is tbe unit, and is indicated 
by the symbol $, The first place at the right of the decimal 
point is called dimes; tbe secoad place, cents, etc. 

45. Dimes and Cents are usually read as a number of 
cents. Thus, $4.65 xa read 4 dollars and 65 cents; and 
tT3.4g is read 72 dollars and 48 cents. 

The Deciraal BVBtem of iiutuerittioii Imd lis origin in tbe (iractioej 
eommon lo all aMiuiui, of ciiiinuag by groupg of teas. 
KXAHPLEK FOR PBA.47T1CTK. 

Read Ibe following: 

1. 12.5 o. 46.375 9. $135.45 

2. 35.25 1 tf. 89.625 10. $437.05 
S. 47.75 I. $16.25 11. $548,475 
*. 86.50 1 8. $85.35 12. $768,605 
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NOBUAL DKION ABITHMKTIO, 



Write the following: 
1. Fourteen and five t«nUia. 
i. Eighty-four and twenty-flve 
hundred Uu, 

3. Two hundred Eiud Uicee, and 
■ixty-seven hundredths. 

4, Seven hundred and ninetj- 
Biz, and eight hundred sevenly- 
Sve UiousandUia. 



5. Siztj dollan and seven cenM. 

6. Eightj-seven dolkis nnd 
twenty -flvB cents. 

I, Eouj hundred and fifty dol 
luB, and Sfty cents. 

S. Eight hundred and sixty' 
four dollare, thirty-seven cents 
and Sve mills. 



>d Uuitoiily ailySinoeiloraiilfiblDgcl 



aluU, 



RNGLT8H METHOD OF NUMERATION. 
46. The methw) of numeration by dividing nuinbere into 
periods of three figures each, is called the French Method. 

47. The English Method uses periods of sis Sgores each, 
oailing the first period units, the second millions, the third 
billiona, the fourth trillions, etc. 

4S. The places in each period are units, tens, kundreda^ 
thousands, tens of thougandn, hundreds of thousands. Th« 
method is represented in the following table : 

h^ L it 

Sill 

lillii 

a e 6 s e G, 

3do.- 

TrUlioiu Period. Billions Period. Mllllans Period. Units Period 
NoTI. — The Frencli Method Is need Ihroaj;hoat tbe DnlMd Btstss, 
Fnnce, etc, uid being much more convenient. Is very libel; to sapanedl 
the other metbod In England. 

EXA.iipLBs eon. PBAcncK. 
1. Writfl by the English method, one millioD; one billion; 
one trillioa; one quadrillion. 



lillii 

6 S 6 6 6 G, 



3 ^ifi^ I 

6 6 S 6 fl 6. 



4ii 
I ilsi 

8 S 6 6 6 ( 



BOTAIION. 
ROMAN NOTATION. 



IS 



EomaQ Method of Notatiou employe seven let- 
)maa alphabet. Thaa, I represents OTie ; V, 
Jive; X.,leni 1., fifty ; C, one hundred; O, five hundred; 
M, one thousand. 

tSO* To express other numbers these characters are com- 
aed according to the following principles : 
I, Every lime a letter is repeated its value w repealed. 
S When a letter is placed be/ore one of greater value, the 
DiFFEBBNOX of their value is the nuniftw represented. 

3. When a letter js placed after one of a greater value, 
the SDM of their valuex is the number represented 

4. A dash placed over an expression increases its value a 
thousandfold. Thus, Til denotes seven thousaod. 

■AJ. These principles are exhibited in the following table, 
liofa the papil will examine carefully ; 



EOHAN TABLK. 



Thirty. 
Forty. 

Fifty. 
Sixty. 
Beventy. 

One hundred. 

Two hundred. 

Five hundred. 

Six hundred. 

Nine hundred 

One thouaand. 

Two thousand 

inebnndred 
[and Kixty 

93* The Roman Method is named fVom the Romans, 
who JDveoted and used it. It is now only employed to 
denote the chapters and sections of books, pages of prehoe 
and introdactioQ, and in other places for promine: 
distincUoD. 



SIV 



SIX 



One. 


XXX . 


Two. 


XL 


Three. 


L 


Pour. 


LX 


Five. 


LXX , 


Bii. 


XC . 


Sevan. 


C 


Eight 


CG , 


Nine. 


D 


Ten. 


DC . 


Eleven, 


DCCCO 


Fourteen. 


M 


Fifteen, 


MM . 


Nineteen. 


MCLS 


Twenty. 


MDCCC 



SO' NORMAL UNION ARITHMETIC. 

WBITTEN EXEBCIBE8. 

Express the following nambers by the Roman method : 
L Twenty-seven. 2. Seventy-seven. 3. Two hundred and one. 
4. Six hundred and fifty -six. 5. One thousand seven hundred and 
■eventy-six. ' 6. Four thousand seven hundred and fifty-seven. 
1. 25007. 8. 206484. 

Read the following numbers: 

1. LXXYII. 2. MXC^ 8. MDCCCLXXVI. 4. 
MMMCCCXXXIII. 6. XVDCCXLIV. 6. clxxxriil 7. 
xlix 8. xcix. 

L0MBEKMEN'8 NOTATION. 
98* Lambermen in marking lumber employ a modifica- 
tion of the Roman Method of Notation. The first four char- 
acters are like the Roman. The others are as follows : 

A /^l /^II A^ll I )^ ^ Xjl X^\ ^ 

^^ ¥ ^J' ¥1^ ^" W W 
m WL urn wm 

so Qo 100 aoo 

NoTB.— For a full discussion of Arithmetical jjmgnsge, see the author's 

F\iLo%Qphy of Ariihmeiic. 
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iHTaODUCTlON TO A&SITIOS. 



INTRODUCTION TO ADDITION. 



HEIVTAI. EXEKCIHEN. 



I. If UiecB ire 1 boys in 
mKCij boja in both classes? 



1 another dua, hoif 



E ]tlu8 i! Ijuys, which are 13 boyu. 
'e 9 apple-treds and 10 pcar-treei 



; honnunj 



a fur lUreaU, aod IS 



n fur 2S dul- 



hoth ci&eeu tbere are T tf 

3. In a garden there 
trees in the garden! 

3. Anna bought & booaet for 16 dollars and a cloak for 24 doUan, 
bow much did both cost her ! 

i. Mary gave 19 apples to one of her schoolmalea and 15 to aa- 
otber; how maay did she give to both ? 

5, If 4 boy gave 75 cents for a pair of Bkates and STi eenia for a ball, 
what did they both coal himt 

B, A lady gave 10 centa for needles. 14 ce 
cents for muelin; what did she give for all ? 

I. A farmer sold some wheat for 16 dollars. 
Urs, u>nd iome oaia for 30 dollars; wliai did he received 

K. Uow many are 6 and SI ! 9 and 22 r 8 and Sit 10 and ITt 
*andl8T 7and37? 9and28? laaodUt ISaodln 

9. Uow many are B and 17? 8 aud 16? » mid 18? 8 wid IB? 

7 <uid la? 10 and 21! 12 and 30T 14 and 18! H and 21 ? 

10. Uow many are 3 and 14? 4 and 17! 6 and 15 T T and 171 
^JjOndlST BundlS? BandlS! llandSl! lOiuidSOt 
^Hu. Count by 2'b from 2 to 20* from 20 In 40; from 10 to 60; &om 
^^Hsi; from 31 to 41; IVom 41 to 61. 

^^B%- Count by 3'b from 3 to 21; from 21 to 42: mim 1 Ui 22; rhim 
^TSlo 43; from 3 to 33; from 23 to 44. 

IS. Count by 4's from 4 to 40; from 40 to 80; from 1 to 2S; from 
25 to 41; from 2 to 30; from 30 to ,^0; from 3 to 35; from 36 lo ^5. 

II. Count by 5'h from 5 to 80; from 1 to 81; from 2 lo 82; I'rdm 

8 lo S3; from 4 to 04. 

l.i. Count by O'b, 7'b, 8'a, 9'a, 10'h, U's, and 12'b, as in the previoui 

The uniting of two or more numbers ioto one sum is oillod Aditi 
tiiin The sign of addition is -f > and is read plus. 

Find the sum of 
8+5+4 I B+8+B I 8+7+8 , 10+5+7 
44-3+6 8+6+6 7+8+8 ll+B+S 

8+7+5 5+7+8 8+&+7 12+7+8 

(j-e+» I 4+8+7 I 04-7+8 I 13+8+0 



18+ 6+ 8 
14+ (H- e 
15+8+7 
lfM-17-l.lM 



NORMAL DSION ABITUMETIO. 



•I 
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SECTION II. 
FUNDAMENTAL OPERATIONS. 

ADDITION. 

54. Addition is the process of finding the sum of two oi 

55. The Sum of several oumbers is a nujnber which coa- 
tains as many units as the numbers added. 

56. The Sign of Addition is -f , and is read plus. It 
denotes that the nuoiliers between which it is placed are to 
be added. 

57. The Sign of Equality ia =, and is read equate. 
Thus, 10=4+6 is read 10 equals i plus 6. 

NoTBS.— 1. Tbe Sign of AddUion codbIeU of two ebnrt lines blsecUag 
each uther, tbe one lu, aud tbe other perpendicular to, tbe Ihie of wrlUng 

3. Tbe lymbol -^ was Introduced by lil\filltu, a QermaD mathematlciab, 
In a work publlibed lu 1»4. 

1. The numbers added must be similar. 

3. 7^ sum ts a nujnber similar to the numbers added. 

CASE L 

58. To add when the aum of no colu-nm exceeds fU»a 
uuitH of tliat column, 

I. What is the snm of 34, 23, and 32? 

SoLnriOH. — We write the numbers so that finues of OFKHATloir. 

-■- - ■■--■- - ■ - ■ - line 34 

and 23 

B, and 4 anUe are 9 units, which we ^ 

write under the column of uniU ; 3 tens and 2 lens are g9 

5 tens, and ^ ^^ib are 8 tens, which we write under tJie 
(olumn of tens. Hence the gom of 34, 23, and 32 is 8 lens and 9 unitt, 
or eighty-nine. Hence [he following 

Rule. — 1. Write the numbers to be added so thai term* of 
the same order stand in the same column. 
II. Begin at the right, add each coiuwin separately, and 
t^ftie each sum under the column tcXich. producel il 




additiov. 1 

kittks exekcisn. 

(4) (8) («) 



(7) (8) (9) (10) (11) ' 

$1.23 $5.42 $12.20 $20.06 $133,25 

4.31 1.U5 23.25 31.20 345.08 

2.03 8.50 30.03 46.52 400.60 

7.57 
IX. Wbat IB the sam of $21.35, $15.02, ftnd $50,617 

An8, $86.98. 

111. What ia the som of $32.16, $31.60, and $21,337 
Am. $77.89. 
ll. What IB the som of 2131236, 2314010. and 45206527 
Ans. 8965898. 

16. A man gave hia son $13.66 and his daughter $46.21; 
How many dollars did he give to bothf Ana. $59.77 

Iff. Marie's book contains 3616 words, and Jennie's book 
4271 words; how many words in both J Ant. 7787. 

17. John takes 3260 steps in going to school, and Henry 
takes 2518 steps ; how many do both take ? Ann. 5768. 

18. ir Mr. Martin rides 3164 miles in a year and walks 
513 miles; how far does he travel in nyear? Ans. 3677. 

19. A house coet 14160, a barn $1702, and a store $2027; 
required the cost of all. Ans. $7889. 

20. Abookcosi $3.25, a kite $1.10 and a ball 62 cenM; 
what was the cost of all? Ane. $3.97. 

31. A little girl's pulse beats 105216 times in a day, and 
oer mother's pnlse beats 93470 times; hov ■nany beats do 
both make in a day 7 Am,. 198686. 

22. John bought a Higher Arithmetic for $1.38, a Peter 
son's Familiar Science for tl.()0, and a Loomis's Algebra 
for $2.00; how much did he pay for all 7 Ans. $4.98. 

28. An army consisting of 24,360 men received at one 
time a reinforcement of 10,220, and &t e.TioX^«T \.viii« <a'i^<^\ 
nf how maar men did it then conBYBt? Afm. '».'*,%'»»- 



S4 HOBMAL CNIOK ARITBUBTIC. 

CASS n. 
90. To add wfiett t/ie «um of a column exceeds tUn* 
imita of tItMt coluMtH. 

1. What is the Hum of 475, 384, and 896 1 

BourrioK. — We wrile the numbers so thai lerau of grKBATlon. 
the B&tue order ntnad in (be same column, and Win 476 

»X Ihe right to add. 6 umU and 4 iiniu are 10 udiM, 384 

&nd5 units are 16 units, wbiuh pqusl 1 ten and ButhIs; g96 



1755 



B tlie 5 unils under the eolui 
add (he 1 ten to (he '.oliunD of leas : 1 ten and I 
an 10 l«ns, and 8 tvim are IH leiid. and 7 lem ere 25 
tens, wliich equal 2 AuTidredt acd 5 tCTU/ ve write the 5 l^na under Lba 
column oftfrna, and add the 2 huudredk to the columc of hundreds: S 
hundreds and 8 hunilrcds are JO hiindreds, and 3 hundredB are 13 him- 
dreds, and 4 hundreds are 17 liuudrtda. which equal 1 thousand and 7 
hwidTedt; we write the 7 hundreds under the column of hundreda, and 
place the 1 thousand on the left in (he place of (ho'.iBa[ids. Hence, the 
mm of 475, 384, and 896 U 1755. 

Rule. — I- Wrile the numbers to be added so that terms of 
the tame order stand in Ihf^ same column, and draw a line 
beneath 

II. Begin at the right, add the lervit of each column sepa- 
rately, and wrile the »um underneath, i/less than ten. 

III. When the sum of any column is ten or more tlian ten, 
write the units figure only, and add the tens to the nex 
column. 

IV. Write the entire sum of the last column. 

NoTEL^In adding dollare and cents, dollars mutit Ijp written under do- 
Ian and eenta under cents, so that the points may be in a vertical line. 

Proof. — Begin at the top and add the colnmnB downwaid 
uid if the work is correct the two Bums will be equal. 

Second Method. Separate the number into two or nior« 
parts, add these parts, and then add the som of these parts 
and if the w^iu is correct the two results will be equal. 

Notes. — 1. We write figures of the same order In the same column fiji 
unnenicnM of adding, since only uiilt« of tbe eame order can be dtrecllj 
willed. 

2. We beclQ at tbe right to add for amvmienci, so that when the nuD 
Of any column exceeds 9 we may add tbe left hand term ot eucb sum U 
the neit column. 

WRlrTEH EXEBCIBEB. 

a of 432S+7428+46T6+386T+1231 7 
Ana. S151T 




w 


1 

ADDITIOK. 36 


^•fc What is the sum of 3313+3563+4573+4901-3308? 




Jns. 18763. 


4. What is tne earn of 2513+3865+2I01+SS13+1302? 




Arus. 14954. 


i. What ia the giui 


1 of 3316+3105 -r2]678+36103? 




Arm. 64101. 


«. What ia the sun 


n of 3120+13.')6+2013+206+I3345? 


H 


Ang. 19040. ! 


^B. Find the som i 


Jf 3123+204+36513+30567 + 123457. 


m^ 


A»g. 193863. 


». What ia the : 


aum of 2i6.50+1456+287657+3608- | 


146075? 


.clTut. 460446. 1 


ft. Findtheaumof G0753+12473+I0572+816643+763O75 ] 


+»7513a. 


Ann. 3587853. 1 


10. Wbat is the auoi of li70S6+ 1357321+8752073+51 6203 | 


+3010507 f 


Ann. 12603189. ' 


11. What ia the ai 


im of 124607+576078+1555+6753209 i 


+13460739 ? 


Ans. 19916178. 


IB, Find the snm 


of 623405+328721+6075+2870572+ 


395. 


An8. .4829168. 


18. What ia the a 


nm of 3.^1070+8037508+367+12578+ 


846+31-2? 


Ans. <<402681. 


14. Ueqiiiryd the 


enm of 2187587+3057218+207563+ 


1 7473+312573. 


Ana. 5783418. 


15. Pindiheeumof87567S+3408+137fi7 + 870833+13872J 


f 85433786. 


Ans. 87335176 


!«. What is ih*- hu 


m uf 8243 + 13750 I-373+82134+2H793 


(-376789? 


Ana. lOlOOal. 


i;. Rfqoired the 


aum of 3207 + 28543+2856+28732+ 


87366+387133. 


Am. 637722. 


18. Find the anm of 8723+285768+36I24+38765+37ia4 


+866018. 


Jtw. 1252582. 


^_:jlt. What is the aa 


.m of 23456+7891011 + 131314+151617 


^Bt;g 19209 ? 


Ann. 10006600. 


^^M), Reqoired the aam of 38567 +385602+l372»+3856a-t 


308039+3085703. 


Ans. 2860191, 


21. Required the 


nnm of 3143+2813+93104+160533+ 


4-8iQ8fi(t-J-aiaift6 


A-r» ftaaw^ J 



I 



ZO HOBMAL tJNIOtl AH1THM8TI0. 

22. Find the aam of 3«875+a8764+3ia8+6786+38764 
885Sl+462ia Ans. 164161. 

28. Find the anm of 41287, 32104. 80010, 618910, 136T10, 
896343. 257856. Ans 2123230 

21. Find the som of 67851, 21856,38314, 621857, 36734, 
138705, 1250641, Arm. 2165848. 

25. Fiad the mm of 20875, 318764, 287666, 318567. 
308725, 387124, 411403. Ana. 1953114. 

26. Find the snm of 218765, 865432, 896, 32481, 2879823, 
8128766, 1759824. Ang. 1388698b. 

8J. Find the Bom of 61857, 80876, 14681, 318572. 856, 
30816, 12345, 618910, 328164. Atis. 1477143. 

HERTAL EXKBCIBES. 

t. Roee gave 15 cenla (o her brother and 8 cents lo t>ei sUlet; horn 
much did she give to both I 

e 15 CGDtn to her brother and B cents to her do- 
Dts plae 8 cents, which ire 23 cente. 
•i. What ia the coet of a suit of clothes if the m&ienal cost 925 and 
the making cost 110 ? 

3. If a boj baa 12 centA and then eams IG centa. bow man; cents 
will he then have T 

4. The head of a flah is fl ifiches long, the tail B Inches, and th» 
body 12 inches', what is the length ortbeHahT 

5. How many are 18 and B? n and 81 Slandlt SSandST Vt 
andST 42 and 7? 48 and 6? 57 and 7? 

ti. How many are 8 and S4! 9 and 26? 7 and 351 6 and 481 
&aad47? 4 and 487 8and68T 

J. How many are 105 and 6 T 108 and 7T 116 and 8? 134 and 61 
135ftnd5T 140andl! 155and8? 

6. How many are 6 and 135 T 6 and 206? 7 and 208 ! 4 and 2131 
7aiida34T 8and328? 300and400! 

9. Howard shot 11 robins, Howell shot 12 tobina, and Hoyt shot 
18 robins ; bow man; robins did they all shoot? 

10. A boy bought a robin for 10 cents, a Jay for 80 cents, and I 
wren for 80 cents; what did tbey all cost? 

11. A lady gave 6 cents for needles. 12 cents for thread, and 90 



II. A lady gave S cents tor neeaies. IV cents tor inrsaa, ana » j 

^^ cents for some muslin ; what was the entire coet I J 

^^ a. 'n'2uitisthe8nmof28and87T I 

^H Attiviov.— 8Sand80ai«B8, anfllueW. I 



ADDItlOB. Si 

Litothestrntof aSuidSS? ^Tuidsei 4S ud 381 41 
.lulKT eiudlSt TSuidtSl 

U. Wlikt U the nun of 20 and 46 T S» and S8T 76 and 461 SG 
ftDd»lt 83aiid48t 96&iid69t 135uid43T 173 uid 205? 

15. Add by r» from 7 to dS: from 1 to B9: from 3 lo 100; from S lo 
101. Add by 8'B from 8 lo 130; from 2 to 123: from 3 to 123. 

16. Add bj 4'a from to 106: from 1 to 109; from a to 110; from 
8 to 111. Add by llB from to 1S3; from 1 to 133; from 3 to IM. 

II. Add b; 13'a ttota to 144; from 1 Vo 145; from 3 to 146; boa 
B to 147; by 13'i trom 13 U> 130; frum I to 131 ; etc. 

18. Add ftiternalely by 4 and & till the sum eieeeda 100; by and 
$; by G and 7; by 6 wid 8; by 9 and 10: by 11 and 12. 

19. A merchant sold some rice for |IG, some BQgar kx fl7, and 
some flour for |22; ivhat wan the amount of the MleT 

WBITTe> EXEKCI8E8. 

1. A farmer raised 857 bughele o( wheat, 372 bashels of 
rjB, 720 haaheb of osts, aad 87(i ImebelR of coru ; how rnan^ 
bashela of graia did be raise 7 

&0I.UT10H. — If he raiai^d 8ST buahete of wheut, 372 ofebation 
hushels of rye, 720 biisheis of oaU, and B76 busbelB KS7 

of com, he iftiiied in all the iiiim of 857 bushels, 372 372 

bushels, 720 biishele, and 876 bushels, which we Sad 720 

bj adding, lo be 2826 bushels, 876 

2. A lad; owns a farm worth |8326, a honse worth $6575, 
a barn worth (3818, and $7584 in Stale bonds; what is she 
worth? Am. $20303. 

5. A grocer paid $897 for flour and $759 for sugar; for 
what must both be sold that the grocer may gain $125 on 
the tmasaction f Ans. $1781, 

4. I D a graded school there are 29 popila in the first aec- 
lioD, 43 in the second, 38 in tbe third, 45 in the fourth, 51 
in tbe fifth, and 63 in the sixth ; how many pupils are tbert 
in the whole school ? Ana. 268 pupils. 

6. A merchant "checked" out of bank $2560 one day, 
$3065 tbe next, $2780 tbe nest, and then had $5760 in bank; 
how mnuh bad he in bank at first? An». $11165 

tL A dealer bought 450 barrels of wheat flour for $2700. 
and 286 barrels of r/e flour for (141% ■, bG»i vaMi-j VwCTftVk 
rf/rf hK har and wftat trafl the wVioIa contl Aw* %^\\^. 



M IffORJdAL CNION AKITHMBTIO. 

7. A gentlemaii dying left hia eldest son $7286, the next 
joanger son $9111, and the joangest as mach as both the 
others; what was the fortune? Ans. 132794. 

8. Bought calico for a dress for $2, a neck-tie for $0.45, a 
parasol for $3.50, a pair of boots for $4.25, and a pair of 
gloves for $1.75 ; what was the whole cost? Ans. $11.95. 

9* A speculator bought three city lots for $5750 each; 
for what must he sell them that he may gain $2367 by the 
investment? Ans. $19617. 

'10. Mr. Bowman paid $628 for flour, $382 for sugar, and 
$125 for potatoes; how much did he receive for all if he 
sold them at a gain of $324? Ans. $1459. 

11. A boy bought an arithmetic for 95 cents, a grammar 
for 65 cents, a history for 75 cents, a geography for $1.88, 
a piece of India-rubber for 5 cents, and a pencil for 3 cents; 
what was the whole cost? Ans, $4.31. 

12. A merchant pays his book-keeper $1500 a year, three 
salesmen $750 each, a porter $450, and a boy $200 ; what 
amount of salaries does he pay? Ans. $4400. 

13. A young man paid $450 for a horse, $115 for a sleigh, 
$137.50 for a harness and bells, and $33.35 for a robe ; what 
was the cost of the whole outfit? Ans. $735.85. 

14. At an auction a woman bid off a marble-topped bureau 
at $19.50, a dozen cane-seat chairs at $15.00, a carpet at $31, 
a small rug at $1.50, and a dozen china dinner plates at 
$1.75; what was her bill? Ans. $68.75. 

15. A schooner sailed from Milwaukee to Erie, having on 
board 12391 bushels new No. 3 Milwaukee wheat, 11420 
bushels Mixed Spring Minnesota wheat, and 1239 bushels 
common Winter Red Western wheat; of how many bushels 
did her cargo consist? Ans. 25050 bushels. 

16. A dry goods merchant, in purchasing his stock, paid 
$650 for silks, $875 for woolens, $345.75 for cotton dress 
goods, and $795.45 for other goods; what did his stock 
cost? Ans. $2666.20. 

17. Mr. Anthony's balance in bank on Monday morning 
wafi $1546.75; that day he deposited $500; Tuesday he 



d«p<fflitetl $3aO; WedQesday, $764.T5; Thuraday, $250; 
Friday, |ti4U ; 8aturilay, $54; how much did be have on 
depoail on the nest Monday morning? Ans. (4105.50. 

18. A builder bought a lot for $150, built upon it a houoe 
eostiog $3545, and a, barn aod carriage- house costing |84T.60, 
fenced it at a cost of I12T.50, and graded it at a coEit of $77.35 ; 
'or whut mast he eell the property in order to gain apou it 
6*0? ^nc. $5587.25. 

1». A Normal school paid, in 1875, $18,622.17 for salaries 
of profesaora and teachers, $1350 for salaries of other ofEcere, 
$34,721.03 for board, waablng, eto.. $11,806.95 for servants' 
hire, and $7159.15 for other espensea; what wore the expen- 
ditures for the year? Ana. $73,'ift9.30 

SO. Id erecting an academy, the trustees paid $2dU for 
(liggittg the cellar, $5t<0 for laying the foundation walls. 
$12,575 for the brickwork, and $10,650 for the woodwork, 
plastering, etc.; what was the entire coat? Aug. $24,055. 

21. Mr. Johnson's house cost for brick $450; for lomber, 
$780; other materials, $350; digging the cellar, $87.50; 
masons' and bricklayers' work, $425; carpenters' work, 
$789.75 ; jmintiog, glazing, etc., $350 ; what was the whole 
cost of the house 7 Am $3332,25, 

22. In the year ending June I, 1875, Pennsylvania ex- 
pended for school-houses, $3,059,464.83; for teachers' 
wages, $4,746,875.62; for fuel and contingent expenses, 
$2,«8,315,78; for other espensea, $109,270.94; $77,324.32 
extra appropriation to city of Pittsburg; $85,815.84 for 
Normal schools; and $423,693.76 for Soldiers' Orphan 
Bcboola ; what was the whole amount expended that yeir 
for education by the State ? Am. $9,950,760.99. 

23. The cash value of farms in New York in 1870 was 
$1,272,857,766; in Penuaylvania. $1,043,481,582; in New 
Jersey, $257,523,376 ; in Ohio, $1,054,465,226 ; in Indiana, 
$634,804,189; in Illinoia, $920,506,346; in Misaoari, 
$392,903,047 ; in Wisconsin, $300,414,064 ; and in Miuhigau, 
$398,240,578 ; what is the total value of the farms in these 
SlUiia? '^"t $6,275,201,174. 
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CONTRACTIONS IN ADDITION. 

90< Contractions in Addition are abbreviated methods 
of adding. 

Ol. There are several methoda of abbreviating the pro> . 
cesB of addition, a few of whith will be stated : 

1. In adding omit naming the numhere added; merel]/ 
name the results. 

3- When ttoo or more terms of a. column can he eonl^ 
grouped together, use their sum instead of adding each wp- 
aralety ; combining with especial reference to tknb. 

3. Wken a term la repeated several times in a column, 
Multiply it by the number of limtts it is repeated, and use the 
result. 

1. What IB the a am of 8T62+368'I + 25T3+8576+a851 
+ 6812? 

lar MtrraoD.— We »dd thus: 2, 9, 15, 18, a5, 27; 
write (be 7 and carry ilie 2; 2, 9, 14, 31, 23, 36, 41 ; 
write the 1 and cairj the 4 ; etc 

2b Method.— Thus : 8, 15, 25, 27, in which the 3 
and 7 are grouped and used as 10. We may also group 
2 snd 6 7 and S, uid then 7 and 2 ; than, S, 18, 27, etc 

3d M[bthoo. — In the Becoud column, we roaj t&ke 
(he iJiret Tt, then the loo b'e, and tlieu the S; LhuB, 21, 
til. 39, eU:. 

WHITTES KXKBVUES. 



8752 
3687 
2573 

S576 



f8) 


w 


(*) 


(5) 


(») 


G1854 


41236 


32106 


$875.67 


$365.75 


613S7 


473eS 


21876 


321.08 


406.36 


57854 


47376 


52382 


■ 345.67 


57.38 


87543 


51847 


36875 


891.01 


693.84 


78587 


63529 


42366 


121.31 


746.38 


18234 


17162 


52873 


415.16 


25.06 


34387 


50381 


61874 


178.20 


8.73 


21 857 


2759S 


18027 


222.82 


45.50 


31242 


38273 


25718 


425.26 


482.38 


82356 


54368 


43281 


272.82 


29.46 


14181 


70305 


25728 


930.35 


8.66 


83815 


75056 


71890 


363.73 


682.50 


71281 


18293 


12134 


839.46 


14.75 


95427 


52738 


51617 


876.54 


937.18 


i83i5 


26382 


82365 


324.36 


8.38 


61038 


32728 


516a4 


484.95 


473.64 
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INTHOOUCTION TO SU BTKAOIIOS. 



INTRODUCTION TO SUBTRACTION. 



^^V MEMTAI. KXERCISES. 

1. If I have 12 books and seU 6 of Uiem, how manf books ahftll 1 
hkTS remaining 7 

I have remalnluft IS 

9. James had 14 cenu aod spent 9 of them; how many cenU hftd 
he remaining 7 

3. Buaan has 26 pluma and Jane 13; how many more has Buaan 
Iban Jans? 

4. In a Bchool numbering 40 pupila, 16 are absent; how many 
pupils aie present? 

5. A watch wu bought for 28 dollars and sold foi 21 doilan; wital 
wM the loss 7 

6. A cow was bought for 18 dolluB and sold for 28 dollare; what 
was the gain? 

I. Begin at 3 and count by S's to 40; begin at 40 and count by 3'i 
backward to 2. 

8. Begin at 45 and coimt by 8's backward to 3; begin at 44 and 
count by 3'b backwEuil U> S. 

9. Count by 4'8 from 48 back lo 4; &om S5 back to 3; from &4 back 
to 2; from 53 back to 1. 

10. Count by 6'b from 60 back lo 5; from 64 back to 4; from 6G 
b«ck to 8; from 62 back to 2; from 61 back to 1. 

II. In a dmilar manner begin at different numbers, and count 
backward by 6'e, 7'e, 8's and 9'b. 

13. Take the nombei 3, add 5, subtract 6, add 7, subtract 6, add B, 
subtract 7, add 9, subtract 4, and name the result. 

13. Take the number 11, add 4, subtract 3, add S, subtract 4. add 6, 
subtract 5, add 7, subtract 6, add 8, subtract 7, and name the result 

14. How many are Spins 5 minus 7T 4 plus 7 minus 87 5 plus 6 
iiii]Uii4T 8plusSminuB97 Spins lOminus 12? 12plusl8minuB 1ST 

11^ How many are 8 plus 12 minus 137 9 plus 16 minus 14 7 10 
phulSminuaie? 16 plus IT minus 187 18 plus 10 minus 207 

Tlw process of finding the difference between two numbers is called 
mMraeHan. The si^ of subtraction is — , and is read miiaa. 

15. Baquired the value of the following ; 



S+8-9 
B+4-8 
7+2—4 
8+6-6 
O-l-ll— S 



S+5-1 


»+8-« 1 


8+6-B 


S+8-7 


44-7-8 


7+B-l 


M-e-7 


6+8-8 


W-7-9 


tM-9-4 



10+ 7-13 

11+ 8-18 

ia+ 7- 8 

8+14-10 
ft+l6--V4 



13+14-16 
14+1B-17 
15+18-lB 
16+17_]a 
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g2 KOBMAL nmiOII ARITHUKTIC. 

SUBTBACTION. 

63. Subtraction ia the proceBS of finding tLe differeace 
between iwo numberH. 

63. Tbe DiSerCDCe between two nambers is a nnniber 
which ftilded to ibe lesH, eqnala the greater. 

B4. The Minuend is the Dumber from which we Bobtracl 

be Subtrahend is the number lo be subtracted. 

65. The Sign of Subtraction is ~, and is read -minua 
ll denotes that the nnmlier iuiiiiediutolf following it is to be 
subtracted from the number preceding it. 

Norm 1. The Sign, of Subtraction IB a. ehort line In the line of wrlMng. 
8. The Hymiiol — was iDlrDiiuced by Siijcliut, a Germaji inathem»ticlaB, 
Id a work putjll«taed lo I5a. 

PBINCIPLEH, 

1. The miTiui'.nd and subtrahend tnuet be similar numbers. 
3. The difference is a number similar to the minuend and 
lubtrahend. 

CASS I. 

66. To mibtrnf-t wJien, no term of the subtrahend, it 
greater i/irin th« corretiponding term of the tninttend, 

I. What is the difference between 486 aud 243 t 
8oL0TiON. — We write the eabtraJiemt under Ihe min- opbratios. 

Dead, placiiiic tcrnu of the same order in ibe same ool- 4S6 

amn, draw h line Iwneath^ and begin x.1 the risbt lo 243 

Biiblnct. 3 unilH fruia 6 iinils leave 3 uniu, which we 243 

write under the unils ; 4 lens frnm B teiui leave 4 leaa, 

which we writ« under tbe lens; 2 hundreds from 4 

hundreds leave 2 hundmls, whirb we wrile under tbe himdredl 

Therefore, tlie diOerenee between 486 and 243 is 243. 

Bole. — I- Write the subtrahend under the minuend, plao- 
ing (er-wf 0/ the yame ord^.r in the tame column, and 
line beneath. 

II. Begin at the right and mtblract each term of the nfr 
Urahendfrom the corresponding term of the minuend, 
vng the remainder beneath. 

WniTTElf EXERdREH. 

(2) (8) (*) (1> 

From 364 481 6S4 8TI 

Babtnct 1S3 S36 321 






^P SabtrMtSlI 

I 



SDBTKACTlOa. 



(«) 

3ST 

SabtrMtSlS 

(10)- 
From 195 
SobtntctTlS 

(14) 
From 8911 
Babumct &303 

(18) 
From 6753 
Bnbtract 5341 



(15) 
«915 
3623 

(19) 
8917 
7214 



(12) 
$38.57 
ia.35 

<!«)■ 

$37.59 
25.36 

(20) 
7369 
3134 



28. Sobtract 34512 from 67856. 

SS. Sobtract 41231 from 81ST5. 

2*. Subtract 32125 from 96576- 

2&. Sabtrsct 14114 from 85237. 

26. Sobtract 23121 from 6487.^ 

S7. Snbtrsct 23254 from 48796. 

28. Sobtrcul; $123.42 from $9876.54. 

S». Subtract $2413.25 from $7654.87. 



(») 



(1«) 
$51.83 
81.63 

(17) 
$75. 6S 
34.15 

(81) 
$98.16 

54- s a 

Ann. 33S44. 
Jns. 40044. 
Ans 64451. 
Ans. 71138 
Ang. 41764, 
Ang. 25642. 

Ins. $9753.13. 

Ins $5341.63. 



G7. ^O subtract when one or more terms of the mih- 
wahend, are greater tJuin the corresponding ternia of 
Che minuend, 

OS. There are two methods of eipUiniog this case, called 
ihe Method of Borrowing and the Method of Adding Ten. 
We will solve the same problem by both methods 

1. Prom 836 subtract 472. 

SoLCTiOH BY BosBowiNQ. — We write the »iiblra- opkkatiom. 
b^nd iirnler the minueml, and hepo &t the right Lo tab- 836 

IncL 2 iiniU from G umt« leave 4 Qniw, which we 472 

write under the unila ; we cannot (Ake T (ens from 3 g^ 

lens, we will therefore take 1 hundred from the 8 hun- 
dreds, and add it to Ihe 3 tens; 1 hundred equa1i> 10 
laos, which, added (o 3 tens, equaie 13 lens ; T tena from lit len« Icare 6 
tens, which we write in tens yllux ; 4 hundredn {rom 7 bnndredt ([)>• 
Dumber remaimng aSter taking &wny 1 bundredj leave 3 hlliidi«da, 
«riu(i we write in the hnndreds pUce. 



84 NORUAL DNIOK ARITHMBTIC. 

SoLDTioK BY Aliliufo Ter.— 2 umls &om 6 unita le&ve 4 uniU: w» 
'Snnot Uke 7 t«ns from .1 [cos, we will therefore utd 10 tens to the 3 
lent, maklog 13 lena; 7 tens from 13 teas leave 6 l«na; now, Rinc« we 
have added 10 tens, or 1 hundred, to the mlnueDd, our remamder will 
bo I hundred po large; hence W obloin the correct remaiudec we muM 
add 1 huodred (o the aubtnkhend: 1 hundred and 4 himdreds mra S 
bundredfl; 5 hundreds from 8 bimdredg leave 3 hundreds. 

Kale. — I. Write Ike subtrahend under the minuend, piao- 
ing terms of the same order in the same column, and drtuf 
■ line bcTiealh. 

II. Begin at the right and gubtract each term of the sub- 
trahend from, the correeponding term of the minuend, writ- 
ing the remainder beneath. 

III. If any term of the subtrahend is greater than Ike 
corresponding term of the minuend, add 10 to the latter, and 
then Buhtract. 

IV. Add 1 to the next term of Ike subtrahend (or subtract 
1 from the next term of the minuend), and proceed as before. 

Proof, — Add the difference to the subtrahend ; Bad if the 
work 18 correct the sum will equal the minuend. 

Sboond Mbthod. — Subtract the difference from the miou' 
end, and if the work ia correct, the resnlt will equal the 
subtrahend. 



NoTB.— The taklns; 
A the adding one to 


lie next t«rm 


of tbe mlDuend is called bnToinn 
f the Bublrahend 1b called canyim 






WBITTXBI EXEBVlflBH. 




From 
Tftke 


(2) 
386 
Ifit 


(») 

462 

175 


(4) 
$5.23 
1.46 


(5) 
$6.15 

1-47 


From 
Take 


(6) 
3133 
1416 


(7) 
6357 
2829 


(8) 
7518 
2036 


(8) 

47ia 

8508 


Prom 
Take 


(lOJ 
4015 
2867 


(11) 
3987 
1989 


(18) 
3013 
3187 


(1«) 
6514 
2823 


From 
Tftke 


(U) 
t5Tl.S3 
278.51 


(15) 

♦605.33 
518.18 


(16) 

$657.00 
472.83 


(17) 
$451.00 
133.18 



51.00 J 
S3.I8 I 



^^^^H 


1 


^^^^^|P 


» 


•M, Am M3T8 Babtrmct 635T3. 


ilw. SITH. 1 


1». From 70533 Hobtnct ^SU. 


Jw. «4708. 1 


tn. FraiB 53115 animal 15186. 


Jpu. S8&I9. ] 


n. Fron StUSfi sabtnct 25367. 


Ant. 5515*. 


n. Fran ^5138 sabtna 61S59. 


JnK. 13279. 


as. From «SOO.^T Bobtna $123.46. 


Jm. «:i.8« 


WbM ia tbe ralne 




U. Ofl2857 + 365»— 87687 


Jn«. 137*8. 


S&. Of «Sai+3127— 5879 r 


Am. 32069. 


H. Of 8000732— 5001916 r 


Jna, 2998816. i 


27. Of 1000000+ 10000- IT 


Ans. 1009999. J 


E8. Of 8032-6257+ 18765? 


Ana. 20640. \ 


21. Of2375-2382+67876r 


Ans. 68369. ' 


SO. Of$2,85-$l.86 + $3.92-$2.56r 


Jns. $2.36. 


tl. From tea iboaeand take nine hundred and uinetj- 


Blne. 


An». 9001. 


S2. From one million ftud one, take three thoQsaad and 


three. 


dns. 936998. 


SS. From four hundred thousand take four hundred and 


forty -fo or. 


Ans. 399666. 


3*. From seventy-seven thousand take seven thousand i 


and seventy -seven. 


Jm. 69923. 


8&. From one hundred million and one 


1 take one million 


and five. 


Ans. 98990996. 


36. From 6 billion, 6 million, E thouSB 


ud and 6, take 80 


million, 80 thousand and 8. A 


n8. 6925986998. 


MENTAI. EXEBCIHEB. 




1. Mar; bought 20 applea and gaiti Ella S of them; how maiir did ^ 


Jlary then have? 




Solution.— ir Mary bought SO applpe and i^ve 


Ella of them, Maij 


.KB lud the difference betiiwn 30 spples and 6 appl 


as, which Ij U apiilet 


9. A boj found 16 eggs in Ibe tern and broke 8 of them; tu^ 


Dujiy remained unbroken T 




8. How many birds will escape if I abool 8 Llrdi out of a flock of 


« birds! 




4. How many are 17 leu 8? Ulcs8&r SlImiTT 28:eBiflT so 


le«B8T S11eM4T 


^^^ 



I 



I 



So HOtlHA.L UNION AKITHMKIIO. 

S. How msn; are 32 less 3? 411cw37 50 leaa 67 4QleMl7T 79 
1(m8? lOOlussa? 124li!HBl2T 

«. Required the value of 113 minua 8; lao minuB 7; 125 mmns^; 
182 minuH 5; 140 miuiu 4; 150 miuus 5^ 150 minus 10. 

I. A Ixiy baving 13 apples, bouglit 6 more, and tben sold 8i how 
nmnj had he then ? 

a. Mai7 hBTiug 14 cents, spent 8 ceats, BJler which hei &ihei 
gave her 13 ccDts; how many ceuU had she then ? 

9. Edwin bad (S4 and earned (G, and Lheii spent (12; how mact 
£d be then have? 

10. A merchant gave f 65 fur goods, and paid (0 for liaa9por1aIioB.i 
U what price must he sell the goods to gain $12? 

II. Bubtracl 36 iruu 84. 

aoLUTIOM.— 30 from 84 leave* M, *diI 8 froio M lesyee 48. 

13. Subtract 26 frum 42; 35 &om52; 38 ttom 60; 42 from 76; ' 
ftom 72; « from 34; 52 from 86; 56 from 32, 

IS. Subtract 123 from 147; 13S from 246; 152 from 285; 206 boa 
466; 807 from 444; 328 from 5G5. 

11. In u school numbering 75 pupils 28 are absent; how many pupila 
ue iireseut 'I 

15. A ladj bought a watch for $250 and sold it at a loss of $3Q ' 
what did she receive for it? 

16. A man bought a horse fur $175, paid $15 fur his keeping, a 
■old him for $240 ; what was the gain ? 

11. A lady bought some needles fur 8 cents, some thread fbr 16 
c«ats, and some tape fur 18 cents, and hands the clerk a 50-cent note- 
what is her change ? 

IH. A man went into a clothing sttire uid bought a vest for | 
coal for $25, and a pair of pants for $12; he hands the clerk 5 ten 
dollar bills; what change will he receive? 

19. Count by 6's from 6 to 72 and back; from 5 lo 77 and back 
Cram 4 to 76 and back; from 3 to 75 and back; el€. 

aO. Count by 7'b from 7 to 84 and back; from 6 to 00 and back 
from B to 8B and back; from 4 to 88 and back; etc, 

al. Comit by 8'b from to 1)6 and back; from 1 to H7 and back 
from 2 to SI8 and back; from 3 to OS and back; etc, 

•il. Count by 9's Irom to 108 and back; from 1 to 109 and badt 
from 2 to 110 and back; from 4 to 112 and back; etc, 

93. Take the number 12, add 8, subtract 2, add 4, subtract 3, adA 
G, subtract 4, add 6, subtract 5, add 7, subtract 6, and name the reeull 

34, How many are 12 plus 8, minus 7, plus 10, minus fl, plug Ifc 
minus 9, plus 14, minua 18, plus 25, minus 16 7 
25. How many are 25 pltis 20, mwus 16, plus 36, miuus 4Q, |da>j 
Se. minael26, plus 73, iimiuBS4, p\uB YW, tm-a\u\U)1 "^^m^M 



BCBIK ACTION. ST 

WKITTEN EXERCIBB*. 

1. A man bad 125 busbelsof wheat aud Bold 36T bnehela; 
bow many busbels remaioi^d 7 



Solution. — If b man bad 725bu8he!a of whest tuid 72S 

sold 367 buahelB, there remajned the ditierence beLween 367 

726 buaheb aod 367 bushels, which k 'i5S bushels. 3^ 

2. A farmer raised 62T buBhels of potatoes, aod sold 38l 
ashela; bow maoy bushels remained F Ang. S41 bushels. 

8. From a Tarm contaioing 3075 acres, 252H acres wert 
sold; how many acres remained ? Ans 647 acres. 

4. A man borrowed $3052 and afterwaxd rolnrned 82527; 
bow much doea he still owe ? Ans. |525. 

6. A sold his bouse for 12573, which was $285 more than 
it coat; how much did it cost?' Ans. $2287. 

6. Two men together have $5682; how much tnooey baa 
the first if the second has $3826? Ana. $1856. 

7. A man bought a farm for $10,852, and sold it at a loss 
of $987 ; wbftt did be receive for it ? Ans. $9865. 

8. A and B together own 10,840 acres of land ; bow much 
does B own if A owns 5284 acres ? Ann. 5556 acres. 

9. Gen. Zachary Taylor was bora in 1790 and died in 
1850; how old was he when he died? Ans. 60 years. 

10. Robert Soutbey was born at Bristol in 1774 and died 
in 1843; how old was he at his death? Ans. 69 years. 

11. Socrat«a was born at Atht- ns 468 years before Christ, 
and died 398 years before Cbriat; what was his age at 
death? Ans. 70 years. 

12* Walter Scott was born in the year 1771, and died in 
'83S ; how old was he at bis death ? Ans. 61 years. 

18. How many years from the birth of Milton in 1608 to 
he birth of George Washington in 1732 7 Ana. 124 years. 

14. A farmer having 478 cows, sold 198 of them, and then 
bonghl 226 ; how many bad be then ? Ana. 506. 

16. How many years from the birth of William Penn id 
1644 to the birth of Benjamin Franklin in 1706? 

Ans. 62 years. 



I 



88 BDRUAL CKION ABITHHS 

16> A merchaot bBviiig SS6 pounds of rice, bought i4S 
pounds, and then sold 461 pounds; bow many pounds re- 
mBined? An«. 117 ponodB. 

17. LanLerne were invented by King Al^ed in 890; bow 
man; jears from that time to 18T6 f Am. 986 years. 

16. Spectacles were invented by Spina in 1299; bowmaDj 
^ara from their inrentioD to ISIS 7 Ans. 5T9 yeara. 

19. Watches were invented at Naremberg in 1471 ; bo 
Oiany years &om that time to 1S76 f Arts. 399 years. 

80. Tbe circalation of the blood was discovered by Har- 
vey in 1619 ; how long since that time ? 

21. The telescope w&s invented by Galileo in 1610 ; how 
many years since it was invented? 

22. Printing is supposed to have been invented Id 1441 ; 
how many years has the art been used ? 

S3. Tbe first steamship crossed the ocean in 1839; how 
long is it since that time ? 

34. The first line of telegraph was established ia the 
United States in 1844; bow loag has tbe invention been in 
ase? 

2&. The distance from Philadelphia to Pittsburgh is 3SS 
miles, and to Harrisburg is 105 miles; what is the distance' 
from Harrisbnrg to Pittsburgh ? Ans. 348 miles. 

26. A merchant had in bank $4500, and "checked oat" 
$2345 ; how much will remain in bank ? Ans. 62155. 

27. An architect received $54,750 for building a market- 
honse, and be expended npon it $51,784; what was his 
profit? Ang. $2966. 

28. Mr. Newton bought & house for $10,575, and paid for 
11 in yearly inatallments of $1057.50 ; how many years did 
It require to pay for tbe bouse f Ans. 10 yeara. 

29. At an election the successful candidate received 
40.172 votes, and the unsuccessful candidate 34,789 TOtea; 
what was tbe succesBfu] candidate's majority? 

Jns. 5383 vot«B. 



BDBTEAOTIOH. 9V 

OOKTBACnONS IN eUBTRACTION. 

S9. CODtractioilS in Subtractioc are sbbreTiated m«th- 
oda o( Babixactiag. 

TO. Wlien two or more Qombere are U> be BaccesBirelj 
subtracted from another, tbe operation can be abbreviated 
by the following role : 

Role. — Add the terms of the numbers to be suhtracled, 
and tcriie for a retnainder a term which, added to lfii» sum, 
wilt give a number having for i(8 uni/ term ihe correspond- 
ing term of the minuend. 

I. Subtract 32* and 5*9 from 1024. 

SOLDMOS. — i and 9 are 13, and since 1 more will 
moke 14,*e wrile 1 ae theGraL term of the remainder ; 
4 and 1 axe 6 and 2 are T, and siace 6 more make 12, 
we wrile 6 in the renuiader; 6 and 1 are 6 and 3 are 
9, and since 1 more make 10, we write 1 in the re- 
mainder. 
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S EXKKCIHES. 




(2) 


(3) 


(4) 


(S. 


5165 


85741 


6954T 


1000000 


1334 


13333 


14931 


616643 


1562 


14192 


18856 


135792 




10234 


3844 


187666 



8. A raised 185 baehela of grain, and having sold B 850 
Dusbels, G 820 baebela, and D 169 bashela, he retained the 
remainder ; how many bushels did he retain ? Ans. 46 bu. 

7. From a tract of land in a newly settled country con- 
taining 4850 acres, there were sold at one lime 1560 acres; 
at another, 2490 acres; and at another 500 acres; how 
much of the tract then remained ? .4ns. 300 acres. 

8- In fire granaries there are 7814 bnshete of wheat; lo 
the first there are 1160 boahels; in the aecond 1129 bnahels; 
in the third 1957 bushels^ in the fanrth 1433 baehela; how 
many bnahels are contained in the fifth? Ang. 1595 bo. 

9. An estate of $10,000 was divided as follows: the 
widow received 14391; the yonngest son, $2498; tho 
daoghter, $3104; and tbe eldest son tbe remainder. WbU 
WM the abnre of tbe /atter F 




40 NORMAL DHICIN AKITBUBTJO. 



^H 1. An estate worth $35,000 has two mortgagee apon it* 

Hr one for $15,000, sad the other for $8000; what is it worth 

I ftbove the iacsmbraaces 7 Ans. $12,000. 

/ 8. Amerchant'sgrosBprofitalaetyearwere$9000; bepa^g 

/ for rent $1200, insurance $150, salaries $8500, and inddeiit«l 

expenses, $225 ; what is his net proSt ? Aria. |3925. 

8. A clerk receives $800 a year; he pays $150 a year for 
bojve rent, his butcher's bill is $177.50 and grocer's bill 
$145.45, and be has expended for clothes and otber erpenses 
$350 ; what does he save in the year f Ans. $77.06. 

4. Mr. Wainwright bought a farm which cost him $25,000; 
bot a^Twards getting into difficulties, he burdened the 
property with a mortgage for $7500 ; for what mnst he sell 
the farm to gain $35007 Ans. $21,000. 

6. Ur. Uatton receiveB for goods sold a check for 
$15,495.25 on the Qirard National Bank; he wishes to 
deposit $13,500 in tbe same bank; what will the bank 
retnrn him when be presents the check? An&. $1995.25. 

6. I had in bank ta Monday moruiug, Dec. 4, $11,275 1 
I checked oat Monday afternoon $745- Tuesday, 1 deposited 
$1500; Wednesday, 1 deposited $476 Thursday, I checked 
oat $873.50; Friday, I again checket ont $563.75; Satnr- 
day, 1 deposited $560; what is the amount of my deposit OD 
Monday morning, Dec. 11? An&. $11,637.75. 

1. The day before Christmas I went into a fancy store 
and booght for Christmas presents, a writisg-desk at $4.SS, 
a work-box at $2.75, a glove-).-ox at $1.50, a. handkerchief 
box at $1.75, a case of perfumery at |2.25, and a gentle- 
man's dressing-case at $5.75; I handed the clerk a twenty- 
dollar bill; what change should I receive? Ans. $1.75. 

8. A farmer took to the store 2 dozen eggs, $0.70 ; 10 
Donnds of butter, $5 ; 2 barrels of apples, $11.50; he bongbt 
85 pounds crushed sugar, $3.50; 2 gallons molasses, $0.60{ 
10 yards red flaanel, |3.75, and one piece nnbieacbed ahesfc 
knj;, $10; how mach cash mast hs pay? Ana. $0.66. 



BTiOVVOTlOS TO HULTIPLIOATIOK. 



(INTRODUCTION TO MTILTIPLICATION. 
■BMTAt. EXERCISES. 
Repeat the table or 3 times; ofStimes; of 4 tiiiiea; of 6 tiia 

ofetimea; of? times; of 8 times; etc. 
3. If one barrel of floui coels 6 doUuv ivhat nill 5 IjOmle oort 
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3. Wbafwiin gold penscoel at 3 dollars Bpiecet 

4. At 30 ceDia apiece what will 6 spelling -boobs cost* 

5. Wliat Ib tbe cost ofll yards of calico at 13 cents a yaid? 

6. OeoTgehas 15 dollars and James has S times as much; hownunj 
doll&ra bag James? 

I. A &naer bought 6 cows at 2fi dollaia apiece; bow mnch did he 
pay for them J 

$. If e men can do a piece of work in 20 days, how long will it 
lake 1 man to do it ! 
9- If 8 men mow a field of grass in 15 days, how long will it take 

to. In an orchard there are 16 rows of trees and 10 treea in each 
row; how many trees are there in tbe orchard T 

II. John burrowed 12 cents from a friend, and then earned S times 
tu much as be borrowed; bow many cents hod be thcut 

I'J. Arnold earned 13 dollars a week, and paid 9 dollars a week for 
his board; how much could he save in 8 weeks? 

13. Huw m&oy are 3 limes 5, plua 6? 5 times 6, plus 7? 6 limei 
7.plus8T TUmesS, plus9? 9timesl0. plusll? 13 timealO, plu« 13? 

U. Howmaiiyare4lime86, minusS? 6 times 7, minus 6 ? Stimci 
g, minus lot 7 times 11, minus BT 9 limes 13, minus 13? 

15. How many are 6 and 6 times 7? 7 and 7 times 9? 8 and S 
timMlO? 9 and e times 6 ? 10 and 10 times 11? 11 and 11 times 131 

i6. The process of taking one number as many times as there an 
tinils in another is called muUiplisatiim. The number multiplied if 
the muitiplicand ; the number by which we multiply islhemuU^lieri 
the leealt is JMepraduft. The sign of multiplication is X, and is read 
"multiplied by," 

n. Read the result of the following: 



6x4-1-8 


7x3+3 


Bxi+ia 


18x9—18 


12Xla-3» 


6XIH-4 


6x4—5 


8x6—11 


lOxP+16 


18X 8-18 


7x»+6 


5x5+7 


7x8—10 


11x4—15 


14x 7-87 


8x7+6 


4x5-8 


8x4+13 


13x3—9 


16 X 5-80 


»X«+7 


8x7+5 


9x3—10 


Hx4— U 


17X 8-81 
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HOBMAL UNION ABIIHHITIO. 



MULTIPLICATION. 

71. Multiplication is the process of finding the proAtet 
of two nnmbera. 

73* The Product of two Dombers is the result obtained 
bj takiag; one number aa many times as tbeie are nnitc in 
AOotlier. 

73. The Multiplicand is the number to be maltipli*<l 

74. The Multiplier is the uomber by which we multiplj'. 

75. The Sign of Multiplication ia x , and is read wtui- 
liplied by, tiiwa, or into. When placed between two nnm- 
bera it denotes that one is to be maltiptied by the other. 

NOTM.— 1. The Simof MtiltiplkaHon conslBlB of two ehort lines of bqiu] 
length, bbectln^ each other at ui an^le of 45 de^reve with the Un* of 



writlDE. 



I 



le Bfoibol X wu Introduced b; Wm. Ousl^red an Engllth m»th« 
matidin, bora In 15T4. 

FKHiCIFLES. 

1, The multiplier ie always an abstract number. 
3. The multiplicand may be abstract or concrete. 
3. The product is always similar to the multiplicand. 

CASK 1. 

70. When the multiplier is not greater thtm twelve, 

1. Multiply 353 by 8. 

SoLvmoB. — We wriW the multiplier under opeiutiok. 

the nmllitilicand, draw a line beneath, and Multiplicand, 864 
b^ at Che right u> multiply. 8 times 4 MuMpUer, 8 

muta are 32 umlB, or 2 niutfl and 3 tens; we _ , _„__ 

write the anils In unitB place, aod reeerve the Prodnct, 2832 

lens to add to the neit product : 8 limes 6 

lens are 40 lens, plus the 3 tens equal 4a tens, or 3 lens and 4 hnn- 
dreds; ire write the 3 tei» in lens place, and reserve the 4 hnndreda io 
add lo the neil product: 8 times 3 hundreds are 24 hundreds, plna Aa 
4 hondredB equal 23 haadredii, oc 8 hundreds and 2 thousands, which 
we write in their proper places, and we have 2832. Hence the following 

Role. — I. Wriie the mulHplier under the mulHplicand, 
and draw a line beneath. 
II. Begin ai the right, and multiply each term of tin 
^uitiplicand by the ■m.uUiplie.r., corrying aa i.-^ otiiUwo.. 



r 



(«) 



1101 



MULTIPLICATIOB. 



I EXKBCIBEB. 

(8) (*) 



(') (8) 

«5.86 $12.58 



$25.08 



t24,56 



$35.1 



10. 32187 bjS Ans.^bGl 
n. 58799 by 6. .^Ins. 352794. 

18. 25761 by 5. Jns. 128836. 

19. 41937 by 4. .dns. 167748. 
80. 82709 by 8. .^718.661672. 
31. 70095 by 9. ^n«. 630855. 

Ang. 877932. 
Ana. 7631514. 
worth 275 dollars, wbai are 7 



Miltipl r 

10. 6708 by 8. ^n«. 45664. 

11. 8318 by 7. Ans. 2252B. 

12. 2107 by 6. Am. 12642. 

15. 6189 by 7. Ans. 36323. 
U. 12076 by 4. dns. 48304. 

16. 31876 by 6. Jwa. 109380. 
US. Multiply 97548 by 9. 
28. Multiply S47946 by i). 
24. If one acre of land is 

acres worth at the eame rale? 

SoLDTioa. — If one acre of laod b worth 275 clollnre, 
7 acres are worth 7 limes £76 riollsirs, which we find 275 

bj mulligilTtDg U 1925 doll&n. ThereibrE, eiic 7 

1925 AM. 

8S. SoDiid moves 1120 feet in a secocd; how far will it 
move in six seconds ? Ana, 6720 feet. 

£6. If a horse cost $150, what will 8 horses cost at the 
wme ratef Ans. $1200. 

i% If there are 1375 letters on one page of a book, how 
•nany letters ou 7 pages at the same rate 7 Ans. 9626. 

28. If there are 231 cubic inches in one gallon, how maoy 
ojbic inchen in five gallons? Ans. 1165. 

29. Li^ht moves about 192,500 miles a second; how far 
will it move in four seconds? Ans. 770,000. 

80. The distance of the moon from the earth is about 
840,000 miles; what is nine limes the di&l&acel 

At\8. ^.\^^SiRfe. 
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i NORMAL UNION ARITBHBTIO. 

CASK U. 

77, (Tften Hie multiplier Is greater than twelve. 

I. Multiply 465 by 3T. 

Solution. — We write the muIlipUer uoder the ofekatiox. 
multiplicoad, units under uniln, lam under teoa, etc. 465 

Biuce 37 equals 7 units and 3 tens, it is evident that 37 

37 times B Dumber equaJa 7 (tmes the number plus 3 ^255 

l«na times tiie niimuer. Seven times 465 equals 1395 

3255; 3 times 4fi5 equals 1395, hence 3 tens times — ^-; 
466 equals 1396 tens. Taking the sum of the partial ^'^"* 

prodacte we have 17205, Hence, etc. 

Role. — I. Write the multiplier under the multiplicand, 
placing terms of the same order in the same column, an4 
draio a line beneath. 

II. Begin at the right, and multiply the multiplicand by 
each lerya of the TntiUiplier, writing the first term of each 
product under the term of the multiplier which produces it. 

III. Add the partial products, and their sum will be the 
etUire product. 

Proof. — Multiply the multiplier by the multiplicand; if - 
tbe work is correct this product will aqual the Erst product 

MoTlB. — 1. Whan Ibere are ciphers betweeD the slgnlflcant terms of tha 
multj^er, pass over them aud multiply by the HlguUlcant terms alone. 

3. Wo begin at the right to multiply, so that when any product eiceedt 
nine we may add the number expresaed by the left hand figure to the u 

jntidiict. 

i. Moltiply 347 by 24 ; also by 204. 
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VmiTTKS EXERCINES. 



956 


3510 


5024 


57T8 


t4.ie 


(8) 

$4.n 


(9) 
$3.45 


(10) 
$2.18 
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MULTIPLIOATIOB 


m 


11. 


Multiply 372 by 86 


Am. 9678. ^^t 


12. 


Mult-ply 274 by 29. 


Ang. 7946. 1 


13. 


Multiply 413 by 37. 


Atu 11286. 


14. 


Multiply 625 by SS 


Ans. 17500. 


16. 


Makiply 40t^ by 34. 


Ans. 13873 


IS. 


Multiply 316 by 35 


Am. 11060. 


13. 


Multiply 683 by 36. 


Ans. 24588 


18. 


Maltiply 6TS by 38, 


Ans. 25536 


19. 


Multiply 811 by 39. 


Am. 31699. 


80. 


Multiply 735 by 41. 


An«. 29725. 


21. 


Multiply 437 by 43. 


Ans. 18791. 


a. 


Multiply 1631 by 45 


Ans. 73945. 


23. 


Multiply 1763 by 46. 


Ans. 81098. 


24. 


Multiply 1234 by 19. 


Ana. 60466, 


25. 


Multiply 6171 by 54. 


AnB. 333334. 


26. 


Multiply 1876 by 56. 


Ana. 105056. 


27. 


Multiply 2181 by 58. 


^n«. 126498. 


28. 


Multiply 2y3l by 69. 


An$. 172929 


SO. 


Multiply 3082 by 68. 


An8. 309576. 


30. 


Multiply 4107 by 93. 


Ana. 381951. 


SI. 


Multiply 2573 by 76. 


Ans. 195548. 


82. 


Multiply 3871 by 87. 


Ans. 336777. 


S3. 


Multiply 5482 by 135. 


Ans. 740070, 


84. 


Multiply 3257 by 246. 


Ans. 801223 


85. 


Multiply 4185 by 368. 


Ane. 1540080. 


Sfi. 


Multiply 5682 by 543. 


Ans. 3085326. 


37. 


Multiply 7328 by 1031. 


Ans. 7481888. 


S6. 


Multiply 2567 by 2036. 


Ans. 5226412. 


■e- 


Multiply 2135 by 3007. 


Ans. 6419945. 


wt 


Multiply 6328 by 1276. 


Ans. 8074528. 


Bi- 


Multiply 5682 by 1083, 


Am. 6153606. 


ts. 


Multiply 4185 by 1472. 


Ans. 6160320. 


(S. 


Multiply 3257 by 1576. 


Am. 6133032. 


44. 


Multiply 1328 by 2042. 


Ans. 14963TT6 


46. 


Multiply 2567 by 4072. 


Am. 10152824 ( 


46. 


Multiply 2135 by 6014. 


Ans. 12839890, 


47. 


Multiply 71873 by 3018. 


Atu. %\fAVk-\\\, ^ 
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nOKHAL URION ABITBMKTIO. 



IB. Multipif 6328 bj 2552. 

49. Multiply 71873 by e036. 

60. Multiply 113G4 by 1629. 

51, Multiply 21984 by 1021( 

52. Multiply 12835 by 2036. 

88^ Multiply 10615 by 3007^ 

U. Multiply 25313 by 1276 

hi. Multiply 25312 by 2552. 

5«. Multiply 57873 by 4812. 

67. Multiply 73218 by 4167. 

58. Multiply 35821 by 3782. 

59. Multiply 85766 by 81072. / , 
«U. Multiply 180071 by 23456. ; 
81. Multiply 871353 by 40709— £- 
62. Multiply 826107 by 57018. t 
8S. Multiply 360073 by 360073^ 
9*. Multiply 473009 by 874030, 



Ana. 16149058. 
Am. 4338:25428. 

_^4n«:J2446664} 

AjiS. 26132060. 
^ Ans. 32099725 
Ane. 32298112. 
Ans. 64596231 
Ans. 2781848T6. 
.^718. 305099406. 
Ans. 135476022. 



Ans. 4223T45378. 

-^ns. 3547186856B 

Ans. 47102968926. 

Atit. 129652565329. 

Ans. 413424056270. 



MESTAL KZEBCISEa. 



. What will 6 jardB ot mualin cost Hi 
OLuriON.— If 1 yard of mueila cobW 10 ci 



wbicb fu 



.0 cents & yard T 

ts, 6 jardi or uiiuIId will coH 



t%, Wh&t win 8 sheep ctsl at 13 dollajs apiece? 
8. What will 13 turkeys cost at 60 ceau apiece? 
4. At 80 ceats each, how much will 9 aritbmeiJcs cost! 
S, If 5 men can do a piece of work in 6 days, how long will it ti 
1 m&nU)doit? 

6, If 9 men dig it troucb in 14 days, how long would it tftke c 
man to do lit 

7 . How many trees la an orchard in which there are 13 rowi nMt. 
30 trees in eaoh row? 

§. A grocer had 34 loelone, sold 10 of them, and then bought ft 
imes as many as he sold; bow many bad lie theut 

0. Mason earned |15 a week and paid V for big board; how D 
ouuld be save in 8 weeks 1 

10. Thompson earned f50 a month and paid $S a week Ear hll 
board, and $4 for other eiponsee; how muchconld be save in a yeftrt 

It. Multiply 78 by 4. 
*>tcrJow.^^ times 6 units are a* unlw, uhltt enjiilt 4 tern unrH 1 
tUmea 7 imt ai^ 28 Uiu, wbicb IncreaaeAbs Ui«*^iBi««v^uia?«UiMi 
«« product U sot. 



^B HDLTIPLICAIIOn. 47 

iX MnWirfy 26 by 8; 28 by 4; 37 bj IS; 46 by 8; 53 by 7, 78 by 
8 « by 18; 88 by U; 125 by 10. 

IS. Knltiply 1« by 4; 836 by 8; 463 by 6; 372 by 6; 406 by 7; 
12S4byS; 9007 by 8; 1300 by 5; 508 by 11; 407 by 12. 

II, If B. mlroad train runs 36 miles ao hour, hon far will it inn bI 
that rate la 6 boon T 

15. If a newsboy cleaiB 66 cents B day for 8 days, bow mucL wlU 
be clear in all T 

16. A jeweler bought 8 n&tches for tiI25 apiece, and sold tbem at 
» gain of 935 each; wliat did he receive for tbem t 

11. At fa a barrel, how mnch are 3 loads of Hour worth, eacb Inad 
aontalaing 10 barrels 1 

IS. A man bought 5 books at 40 cents each, and 2 paiis of shoes al 
$1.50 a pair; what change will be left out of a |5 bill t 

19. A farmer's wife took to a store 6dozen eggs atSOcenla a dozen, 
and bougbt 8 yards of mosliu at 13 cenle a yard; what balance should 
she receive! 

90, A lady went " a shopping" and bought 6 yards of silk at (3 * 
yard, 3 yards of velvet at (5 a yard, and 4 pairs of hose at 75 cents a 
pair; she banded the clerb two $30 bills; wbat was her diaogel 

WBITTEH EXEHCISBH. 

1. If a steadier sails 235 milea in 1 day, how far will aha 
sail in 37 days? 



oFi:BA<noH, 



Soi.nnoN'.^If a steamer sails 235 n: 
in 37 days she will sail 37 limn 235 



8. How many buahels of potBtoes can be raised on 56 acrea 
of land, if each acre produces 196 bushels? Arts. 10,976. 

8. How many ora^geB in 59 boxes, if each box containi). ' 
S75 orangeB? Ans. 16,225 oranges.^ 

i. If a clerii deposits |575 annually in a saviogs bank, bow 
much will he deposit in 25 years ? Ans. $14,^75. 

&. Mr. Gibbs bougbt a farm of 95 acres at $187 an acre ; 
wh»t was the coat of the farm ? Ann. $17,765. 



C. What will a hogahead of wine, containing 63 galloDB. 
:ofetat 



t the rate of $4.25 a gallon ? Ans. %^'cA.'\^ 

7. I boagbt 366 fiscks of Liverpool aalV at %l.bft V*^^ 
■hat did I pay for tie whole amoantT Atk*. ^Wft-. 






r 



I 



48 SOBMAL. ONION AEITUMEIia. 

8. Sold 265 barrels of meHB pork at |16.50 a barrel; whit 
did I rereive for the wLol^f Ans. $4378.60. 

9. If a locomotive- wheel revolves 4T8 limee in ^ing I 
mile, how often will it revolve in 218 inilea? Ans. 1 18,544. 

10. Wbeo the market-price of butter is 18 centa a poaod, 
what mast I pay for 256 pounds? Ans. |46.08. 

KoTB. — In this uid Bicollar problemE we multlpl)' by tt 
■Ulsg both DumWre abstractly, thougb In the eipUnal 
the proper number as the mulIipUar. 

11. If a barrel of flour is worth $S, how much are S96 
harrek worth at the same rate? Am. $4T68. 

12. A dealer bought 3875 bushels of potatues at 37 cent 
a bushel ; what was the cost? A-hk. $1063.75. 

18. A Western farmer sold S876 bushels of wheat at 8t 
tents a bushel; what did he receive? A^is. $8394.60. 

14. Henry earned $28 a week aud paid $5 for his boArd; 
how much could he save in 52 weeks ? Ans. $1196. 

1&. A travels 25 miles a day, aud B 36 miles a day; bow 
far will both travel iu 286 days? Ann. 17,446 milee. ^ 

16. The President's cabinet consists of 7 memberB, who 
receive a salary of $8000 each ; what is the amount of their 
salaries? "'— ~^ Ans. $56,000. 

!17. A dealer shipped 2396 bushels of apples at 87 cenit 
a bushel, and the same quantity of potatoes at 56 cente a 
bushel; what was the value of both? Atis. $3426.28. 

18. A bought 29)^0 acres of prairie land at $38 an Acre, 
and the same number of acres of woodland at $45 an acre; ' 
what did he pay for all ? Ans. $246,680, 

19. In a row of houses there are 46 rooms, ia each room 4 
windows, and in each window 12 panes of ^lass; how muj 
panes in all the houses ? Ans. 2208 panes. 

20. If Thomas sells 48 papers a day, and Henry 72 papers 
how many more papers does Henry sell in 94 days thu 
Thomas? Ans. 2256 papers. 

81. In 1852, 157,648 Irish immigrants arrived in ths 
United States; at this rate what would be the n amber of 
immigrants from the bepnning of 1852 to the end of ISlBf 
Ans. 3,781,161. 



^^1 HTJLTIFLICAIIOH. (9 

IS. If two persons shoold start from the sftme pla(« and 
travel in opposite directions, one at the rate of 45 miles a 
daj and the other at the rat« of 6T miles a day, how far wiU 
they be apart in 6T days? Ang. 1504 milea 

W. A planter put ap his cotton into 215 bales, averaging 
%76 pounds each, and sold it at 15 cents per poond; what 
did he receive for the whole? Ang. $23,7G0. 

24. Mr, Angell'H annual income is $9750, and his average 
daily expenditure ib $9.75 ; what can he save in a year of 
Sfi5 days? Ans. $6191.35. 

S&. A banh teller receives $2500 salary, and spends $520 
for board, $475 for clothing, $112.65 for books, and $117.25 
for other expenses annually ; how much will he save in 5 
/ears? Ang. $6375.50. 

26. How many miles will a railroad conductor travel in 
a year if be makes a trip from Harrisburg to Philadelphia 
(106 miles) and back, every day except Sundays, reckoning 
62 Sundays to a year ? , Ans. 66,356 mil^s. 

^^ 2!. A shoe-dealer bought, 35 caaea of French calf bootB, 
each case containing 12 [>air^,,at $6.50 a pair; what did the 
bill amoont to? " Ans. $2730, 

28. A division consieted of i regimenta, each regiment of 
S companiee, and each company of 98 men ; how many men 
in the divieioD ? An*. 3528 men. 

S9t In a block of hoases there are 45 bnildiogB, each 
building containing 32 windows, and each window 12 panes 
of glass; how many panes of glass in the whole block of 
baildings? Ans. 17,280 panes. 

80. If it requires 124 tons of iron worth $72 a ton to bniid 
one mile of a railroad, what will be the cost of iron enongh 
lO buiid a railroad 236 miles long? Ana. $2,107,008. 

SI. A field contains 5076 rows of corn, each row contain 
ing 4006 hills, and each hill 4 stalks; how many stalks ol 
corn in the field 7 Ans. 81,817,620 stalu 
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CONTRACTIONS IN MULTIPLICATION. 

7S. Oontractioiis in Multiplicatloa are abbreviatad 
methodB of mnltiplying. 

70> A Composite Number is tbe product of two or 
more aambera, each greater than a unit, called factora. 
Thna, 21 is a composite aumber, whose factors are 4 and 6, 
or 3 uid 8, or 3, 3, aad 4. 

CASK I. 
HO. When the multiplier is a eompoaite numjtcr, 
1. Multiply 53 by 34. 



[ equals 4 times 6, hence 24 limts 53 53 

vpaia 4 timee 6 times 53. 6 times 53 equals 318, _6 

uid 4 times S timea 53 equalii 4 limes 318, which gjg 

egaals 1272; Lberefore, 53 multiplied by 24 equals 4 

1272. Hence the 'Izi^ 

Rule, — Multiply the tnultiplicand by one /actor, thit 
product by another /actor, and thug continue until all the 
/actors haue been used ; the last product will be the resuU 
required. 

Multiply 
8. 86 by 35. ^m. 2975. 

I. 98 by 16. Am. 1568. 
*, 76 by 73. Ana. 5400. 

6. 87 by 66. Ans. ASH. 

6. 123 by 63. Am. 7749. 
1.348 by 54. Am. 13392. 



8. 362 by 45. 
». 893 by 49. 

10. 3673 by 35. 

11. 4087 by 37. 
2. 8937 by 42. 



Am. 16290. 

Am. 43761. 
Ant. 136030 
Ant. 110S«ft 
Am. 375SU. 



18. 40729 by 72. Ant. S93i488 



14. What cost 35 cowb at 38 dollars apiece? 

BowmoN. — 36 equals 6 times 7. If one co\ 
as doUaiB, 7 cows will cost 7 tiroes 28 dolUre, 
HO 196^ dotlus; nnd 35 cows, which are 6 ^ 
oowi, will cost 5 times 196 dolliirB, which are 9t 
Ian. Therefore, elc. 
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1&. What cost 31 yards of maalia, at 14 cents a y&rd? 
Ant. t2.Si. 
Ig. What coat 16 banela of fish, at $13 a barrel 7 



^H UnLTIPLlCATIOM. 61 

17. What cost 24 horses, at the rate of $165 each T 

Ane. $3960 

tB. What will 42 cdwb cost at the rate of $27 a|)Jeue J 
Ann. $1134. 

19. Wbat must I pay for 84 beoka, at the rate of $3.2S 
each ? Ans. $273. 

50. If one bnahel of rye is worth $0.84, bow mnch an 
£4 basbels worth? Ans. $53.7A- 

21. If a yoke of oxea cost $137, what will 56 yoke coal 
at the same rale 7 Ans. $7672. 

S3. What cost 6i acres of laod, at $256 an acre; and 
wbat coat 81 acres at the eame rate ? A,ns. 2d, $20,786 

CASE n. 

51. When there are di/hej-a at the right of one or 
boUi factors. 

Principle. — Ai^nexing one cipher to a number mulliplie 

it by 10; annexing two ciphers multiplies ii by 100; annex- 
ing three, multiplies it by 1000, etc. 

For, adding one cipher removes each Ipnu one place H ^'^ left, and 
IhuB nukkee It denote 10 times ui lUEUiy unilfi aa before, l>eMie (he eutiri 
number ia ten limes is great as before. 

1. Maltiply 26 by UO, also 2600 by 140. 

Solution 1st. — 26 multipUed by 14 orL&ATiOH. ofbratioh. 

XalB 364 : hence 26 multiplied bj 140, 26 260O 

ch is to times 14, equaia 10 times 140 140 

364, vthlch, bj aoneiing one cipher, jq^ \fj^ 

eqUBb 3640. 26 26 

SoLUTios 2r>.— 14 times 28 equals z^^pr- SAinSS 

364, hence U tiroes 29 lumdrtd equals ^^ 3**'™ 

100 times as much, wliich iiy annexing 

two ciplien, is 30400; and 140 limee 2600 eqiinls 10 times 36400 which, 
by annexing one cipbec, is 364000. Hence the foUoving rule; 

Bills. — Take the product of the numbers denoted by this 
tiffnificant Jigureg, and annex as many ciphers to the retuU 
^^MB'Urt /imnd at the right of both factors. 



W BITTEN EX EH VIBES. 

, Multiply 725 by 60. Ans. 43500 

, Mnltiply 927 by 80. Auk- lUftft 

, iialtiply 31 a J by 300. Aiu. «&%\«^ 



I 
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H i. Multiply 4109 by 500. 


Ans. 2054500 


B e. .Uultiptj 5090 b; TOO. 


Ans. 3563000 


■"^ S, Multiply T355 by 6000 


Am. 44130000. 


■ 8. Multiply 2170 by 9000. 


Am. 19530000. | 


9. Multiply 8542 by 2500. 


^>u. 21355000. 


10. Multiply TG81 by T300. 


Am. 56071300. 


11. Multiply 6500 by 2500. 


Ans. 16250000. 


-^1».' Multiply 7800 by 6700. 


^7i». 52260000. 


ja». Multiply 35600 by 12500. 


Ans. 145000000.—* 


„_-cr:l*. Multiply 87200 by 23000. 


Ans. 20056a0000i««>> 


^6. Multiply 90700 by 50700. 


^718. 1598490000.--' 


16. Multiply 87GOO0 by 36600. 


^ns. 22125600000. 


17. Multiply 807000 by 29000. 


Ans. 23403000000. 


18. Maltiply 908000 by 327000. 


Ans. 296916000000. 


19. Multiply 2870000 by 108000. 


Am. 309960000000. | 


aO. Multiply m70(M) bv BOSOOOO. Am. 5511560000000. 


W KITTEN EXEHVIHKS. 

/ IN ABDITIOS, SDETBiCTJpN, ISC >ICLT:ri.ieittOt(. 

^1. I bought 3 Bpadca at tf^apiece, 6 ahovela at $IS6 


ipiei^, and 4 rakes at $0.75 apiece 


what waa the entira 


bill r ^^ 


Am. $13.T5. 


' 2. A'a income ia $5875 a year; he 


pays $975 for bonae- 


rent, and 3 timea as much for other expenses; bflw much can | 


;he8ave annually? 


Ans. $1975. 


V,' 8. An array of 21,500 men l^in 
r^imes as many, plus 145, woi^ded, ai 


a battle 246 killed, i 


d 1687 captured; how 


many remained in the army? 


Am. 21,438 men. 


4. Mary and Martha tried which could count the ^eat«T 1 


Dumber in 25 minutes; Mary averaged 76 a minute, and | 


Maltha 81 a minute ; how many did A 


artha count more tbaa 


/MaryT 


Am. 125. 


a. A poor Vy attempted to walk 


from Philadelphia to 


PitUbuTgh, a distance of 353 miles; 


ifter walking 18 miles 


a day for 15 days, how far waa he fro 


in Pittsburgh? 




Am. 83 miles. 


«. The light from a certain sUr is 7 


yeara in coming to the 




there are 86.400 m» 


B ^Hi 


& d 
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onds in one day, tind 365 days in a. year, light moving at tbe 
•at« of 192,500 miles s second 7 ^?w). *24947G0 millionB. 

?. A wholesale druggist bought aa follows: 500 lb. opinm 
at 11.20 per lb.; 375 lb. morphine at $4.75 per lb.; 9*0 lb. 
quinine, at $2,70 per lb.; 200 lb. uamphor, at $0.29 per lb.; 
what was hia whole bill ? Ans. |6087.25. 

8. A clerk's salary is |1500 a year; he pays $5 a week foi 
his board and washing, $4 a mouth for car fare, and bis othei 
expenses amount to about (2 a day ; how much laq bo save 
in a year? Ana. $462. 

9. Mrs, WilsoQ bought at a furniture store an oiled wal- 
nut chamber set for $150, two cotiagu sets for $55 each, a 
dozen dining-rooRt chairs at $3.50 each, and 3 camp chairs at 
$4.25 eacb; what was her bill? Ans. $314.75. 

10. A shipping firm bought 150 lb. Manila bolt ropo yarns 
at IG cents per ib,; 460 lb. Manila whale lines at IT cents a 
pound; 2i>0 lb. Russia hemp Urred cordage, at 13 cents per 
lb.; and 850 Ib. Sisal rope at 11 cents per lb.; what was the 
whole cost F Ans. $327.80. 

11. A dry goods merchant sold to a Western cuatomer as 
follows; 126 yards Cocheco fancy prints, at 7 cents a yard; 
147 yards Cocheco robca, 8 cents; 156 yards Merrimac 
robes, 8 cents; 122 yards Merrimac checks and stripes, T 
cents; 125 yards French cashmeres, $1.15 ; what was tbe 
amount of the bill ? Ans. $185.23. 

12. James Chauncey & Co, sold to Barton Brothers, Dec. 
33, 1875, the following: 450 bushels White Western 0tttB_ 
al 38 cents a bushel ; 375 bushels New York No. 2 Whit« 
oats, 43 cents; 240 bushels choice new Southern Blaik-oy* 
peas, $1.45. Jan. 10, 1876, J. C. & Co. bought of Barton 
Brothers, 460 bushels Pennsylvania rye, 91 cents; ITS 
bushelB No. 2 Canada barley, $1.10; T20 busbols common 
Winter Red Western wheat, $1.25 ; required the balance of 
the account Ana. $830.85 favor of Barlon Brothers. 
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INTRODUCTION TO DIVISION. 

MEMTAl. CXEBCIBEB. 



1 



each, how maaj melona con I l>uf for 16 cenUt 

lU 3 cenis, for 15 cdxU I cui bujr H DUHi} 



VDj fard» of rib)xiti,ftt 8 cents & 7aril,can bu bought fcr 



I 



. At 3 ce 

Solution. - 
nelona u 3 la 

a. How m 
66 cental 

3. A man gave GO dollatB for Bheep,at Lhe rate of 6 dollare & teai 
how DMiDy did be buy! 

4. How ni&ay kegs, of 9 galloDs each, can be filled from a bop 
head coQlaining 30 gallooa of viaegart 

5. How many days tnuet & man work, at the rata of $3 a d&y, lo 
•arn $43 t 

6. How many lemons at 6 cents apiece may be bought for 81 
oentsl 

I, How many are 15 plus S, divided by GT 16 plus 6, divided 1)y 
6T 40 plM a. divided by 8 T 35 plus 7. divided by 7t 

8. How many are 3 times 6 divided by 4 T 6 timeBOdividedbySI 
S times 10 divided by 13? 8 timia 7 divided by 41 

9. How many are 3 timea 33 divided by 11 ! 4 times 31 divided 
by 7T 3 times 35 divided by 5t 3Uniea Hi divided by 8t 

10. How many pencila, worth 5 cents each, may be bought for 4 
eiasers wunli IS cents each ? 

II, How many barrels of floiir,at|B a barrel, can be bought for 16 
barrets of apples at f 3 a barrel 1 

12. A woman carried to the store 6 dozen egga at 35 cents a dossaa; 
how many yards of calico, at 10 cents a yard, will pay her? 

13. If mackerel is worth flS a barrel, huw many barrels can be 
bought for $6 in money and S barrels of pork at fl5 a barrel? 

11. The process of finding how oCVcn one number is contained In 
another is called dioution. The result is called the quotient. 

15. The Dumber divided is the daidend; the number we divide b)' 
is the dirrisor. The sign of division ia -~-, and is read, "divided by.' 

10. The sign ( ) signiJ^es that the quantities included are h> b 
subjected to the same operation. 

XI, Find the result of the following : 
(lB4-5)-^8 I (25—5)-^ I (6x 6)-!- 4 33H-(ax4) 

C14-t-9)-r4 (36— 3)-h3 I (8X fl)-i-ia Bft^CSX*) 

(15+7J^a (28-3)-h5 (5xia)-^10 4a-i-(8X« 

(37+4)^7 I (3a^a)-i-6 1 (,4xUi^ 8 I 48-=-C8XSl 




DIVISION. 

82. DlTiaion is tbe proceee of Gnding the quotiejtt of two 
nomberB. 

S3. Tlie Quotient of two numbers ia a number which 
•xpreases how oft«n ose namber is contained in another. 

84. The Dividend is the number to be divided. 

85. The Divisor ie the nomber by which we divide. 

86. The Remainder is the number which is sometimeti 
left alter dividing. 

87. The Sign of Division is-n, and is read divided by. 
It denotes that tbe number preceding it is to be divided hj 
the number following it. 

NoTcs.— 1. Tbe alga of dlvMon la > ebort line. In the line of wrlOng, 
with one dot Above and loother below the middle or It. 

a. The symbol .4- wks iutrodaced by Dr. John Pell, tn Eoglkb m>the- 
inatlctaD, bom In 161.0. 

S. DlTlBlon la also Indle&ted by writing the divlaor beneath the dividend, 
with m straight line between them ; or by writicg the divlBOr at the left of 
the dlUdeod, with a curved line between them ; thus V, and 6)27, mean 
ar divided by 9. 

FKISCIFLKB. 

1. The divisor and dividend are gimilar numbers. 

2. The quotient is an abstract number ; Ike remainder it 
nmilar to the dividend. 

»3. In dividing a num&er into equal parts, the dividend 
d quotient are similar, and the divisor is abstract. 
METHODS OF DIVISION. 

88. There are Two Methods of performiDg division, 
eslled Short Diuision and Long Division. 

aeORT DIVBION. 

8tt. Short Division is that method in which onlf Ui« 
dividend, divisor, aud quotient are written, the operation 
being perAtrmed mentally. 

©O. Short division ia generally employed when the divi- 
sor doea not exceed iwnlve. the lftrKet>t tobVWv^m Vb "i^* tjv^ 



m NOKUAL DNIOS ABITHMBTtO. 

1. How many times is 2 contained in 358 f 






SoiiUTlOM. — We wrilH the divisor ai \he left of the 
liiTidend, with a curved line between them, draw ■ 
line beneath the dividend, and iiKgiD at the left to di- 
Tide. 2 LB contained ia 3 huodrpiL 1 hnndred timea, 
and 1 hundred remainiDg; 1 hundred equals 10 lens, 
which with 6 lena ue 15 tens. 2 is cunujned in 15 teiu 7 tens times, 
with a remainder of 1 («□; 1 leu equals 10 units, wiiicb with 8 uoiB 
•qiula 16 nnils: 2 is cont&iaed Id 13 unila 9 uoiia times, and we havetbf 
the quotient, 179. Uence we have the fullowiiig 

Eule.— I. W^rite the divisor at the left of the dividend, 
viih a curved linn between them and a line beneath the divi- 
dend. 

II. Begin at the left, divide each term of the dividend 6y 
the divisor, and write ihe quotient beneath. 

III. If there is a reinainder after any division, regard it 
at prefixed to the next term of the dividend, and divide oi 
before. 

IT. If any partial dividend is less than the divisor, write 
a cipher in the quotient and prefix the dividend to the next 
term. 

T, When there is a final remainder, amtex H, with the 
divitor written beneath, to the integral part of the quotient. 

Proof. — Multiply tbe quotient by the divisor, and add the 
remainder, if any, to tbe product ; if tbe work is correct, the 
result will eqaal tbe dividend. 

Nora. — In practice we need sot name the denoudnatlon of the dUfenol 
partial dividends. Thus, In the above solution we eaf 3 Is couulned In 1, 
— !e and one remalDlng; 2 Is contained In 15, T Umea, etc- 









C») 


(») 


(*) 


(6) 


(«) 


186 


2)456 
328 


3)618 
206 


3)852 

284 


3)788 
26 1 


(') 


(8) 


{») 


(10) 


(11). 


4)968 
U2 


4)556 
139 


4)988 
347 


5)850 
170 


6)96C 


18. Divide 1395 by 6. 






Ane. ST9. 


II. Piviilo RSOfi by R 






■4tu llfil 



1 


^^H 


m 


^ 


Dmde 3248 by 7. 


464. ^^^M 


IS. 


Divide 7185 by 7. 


Ans. 1026f ^^H 


le. 


Divide 8097 by 7. 


1156f. ^^H 


11. 


Divide 9136 by 8, 


Ans. 1142. -^^1 


IB. 


Divide 72352 by 8. 


Ans- 9014. 1 


ID. 


Divide 91672 by 8. 


Ans. 11159. 


20. 


Divide 23769 by 9. 


Ans. 2641. 


81. 


Divide 30564 by 9. 


Ans. 3396. 


22. 


Divide 9876501 by 7. 


Ans. 1110929f 


28. 


Divide 3201567 by 6. 


Ans. 533594f. 


2*. DJTide 1187002 by 8. 


Ans. 523375|. 


2b. 


Divide 83702507 by 9. 


Ans. 93002781 


26. 


If a book eost 4 dolkrs, Siuw many booke, at the eam^^^J 


rate. 


»n you buy for 262 dollars? 


„.„.»■ 


8oi,imoM.— If 1 book ooBt i aollars. for 252 


d^.„ 4,^, -^m 




buy aa mtatj books as 4 dollars ore co 


liiueB 


ji 262 iloUare, -whicii are 63. Tliei-efore, 


u. «< 1 


27. 


There are 3 feet in one yard ; how 


many yards in 291 1 


feet? 




Ans. 97 yards. | 


28. 


There are 8 quarts in oae peck; 1 


ow many pecks are * 


there 


in 1728 quarU? 


Ans. 216 peeks. 


29. 


There are 7 duva in one week: h 


ow many weeks in 


361 daygf 


Ans. 62 weeks. \ 


30. 


A man gave 324 dollars to some 


boys, giving 6 del- 


lars to each ; how many boys were there? Ans. 51. ^ 


31. 


If one sheep cost 9 dollars, how many sheep can yoa 


buy for 1935 doilarar 


Ans. 215 sbeep. 


82. 


If there are 12 pence iu 1 sbilling 


how many shiliinga 


ftre there in 671,836 pence? Ans 


47,653 shillings. 


88. 


If it require one sheet of paper to 


print 12 pages of a 


book 


how many sheets will be require! 


for a book of 604 


pages 


? 


Ans. 42 sheets. 


S4. 


How long will it take two boys, 


starting at the same 


place 


and traveling iu opposite directions, to be 29,076 roda | 


apart 


if one goes 5 and the other 7 rods 


in a minute? ^^M 


■ 


yt« 


^^ 
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68 ITORHAL UBION ARI'IHMHTIC. 

LONG DIVISION. 

lll< ZiOng Divtsion is the method of dividing when tba 
work ia written out in. full. It is generallj naed when iba 
divieor eiceeda 12. 

I. Divide 6848 by 23. 

SoLcnoN.— 23 kB not cooliuned in G tbi>usiui<Is oPEaATiOM. 

■nj thouB&ndB limes, hence there &ru no thouBSiidH 23I&848(S54 
in the quotient. 5 thoiinandti aud 8 hundreds ore 6S 4^ 

hundredK ; 23 ia coDluiaed in 68 hundreds 2 hun- - — 

Jreds times: 2 hundreds times 23 are i6 hundreds, J?^ 

which Hubtracled from 58 hiindreda leave 12 hun- ^" 

dreds ; 12 hun<lreda and 4 1«11B are 121 lens ; 23 b 98 

conlained in 124 tens 5 tens time»: 6 lens times 23 B2 

»re 116 lens, which subtracted from 124 lens leave 9 ~g 

lens : 9 leiui and 8 imils are 98 uniu ; 23 is contaioed 
in 98 units 4 tim^ ; 4 times 23 equals 92 : Bubtraf ting there ia & remain- 
der of B, which will not contain 23; hence the quotient ia 2 hundreds, fi 
tens, and 4 uuila, or 254, with a remainder of 6. 

Rule. — I. Draw curved lines at both sides of the divi- 
dend, arid place the divisor at the lefL 

II. Divide the number expressed by Ike feviesi terms al 
the left that will coTUain the divisor, and place the quotient 
at the right. 

III. Multiply Ike divisor by this quotient, write the prv 
duct under the partial dividend, subtract, and to the remain- 
der annex: the next (erm of the dividend. 

IV. Divide as before, and thus continue until ail tht 
terms of the dividend have been used 

V. If any partial dividend will not contain the divitor, 
place a cipher in the quotient, annex the next term of tht 
dividend, and proceed as before 

VI. When there is a final remainder, annex it, with the 
divisor written beneath, to the integral part of the quotient. 

Proof. — Multiply the integral part of the quotient by tba 
divisor, and add the remftinder, if any, to the product ; ii the 
work is correct tte result will be equal to the dividend. 
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Ui. 


NoHco how often the left-hand term of the dlvHor In eontalned In th* 


termo 


terms of the partial dividend, ta far from tbe rlEht band term aa tfai 


lea huid term in the divlBOf If from the li^bt hsjid term. 


Sd. ir, when we multiply, the product <B grealer than the pullftl dlTl- 


deud, 


he naotlent term most be dlmlulabed. 




quotient term mOBt be increaaed. 1 


m. 


We commence at the left to divide, ao that the remainder can be " 


Bulled to the number of unlw of the next lower order, giTlng > new pwttal n 


^^rfdeod. The sign ■»■ la used to denote > remalniler. J 


■ 


WBITTEH EXEKCIBEM. 


■ '■ 


Divide 840 by 24, Am. 36. 


2. 


Divide 903 by 21 Ana. 48. 


8. 


Divide 456 by 13. Ana. 35. 


t. 


Divide 4956 by 14. Ant. 364. 


&. 


Divide 3510 by 15. Ana. Ui- 


6. 


Divide 5024 by 16. Ana. 314. 


3. 


Divide 4720 by SO. Ana. 336. 


8. 


Divide 5778 by 18. Ana. 321. 


9. 


Divide 8T36 by 31. Ana. 416. 


10. 


Divide 9591 by 83. Ana. 411 


11. 


Divide 4066 by 24. Ane. 169. 


12. 


Divide 5460 by 25. Ana. 218. 


IS. 


Divide 9672 by 36, Jna. 872 


14. 


Divide 7946 by 29. Ana. 274. 


16. Divide 9840 by 30. Ane. 3S8. 1 


16. 


Divide 11286 by 27. Ana. 418. J 


17. 


Divide 17500 by28. .4ns. 625. \ 


19. Divide 13872 by 34. Atu. 408. \ 


19. 


Divide 24588 by 36 Ana. 683. 


20. 


Divide 25536 by 38. Ana. 673. 


«1. 


Divide 31629 by 39. Ans. 811. 


82. 


Divide 29725 by 41. Ans. lib. 


28. 


Divide 28896 by 43. Ana. 672 


U. Diride 72946 by 45. Ans. 1621. ) 


Sfi. 


Divide 81098 by 46. Ana. 1163. | 


26. Divide 6046G by 49. Ana. 1834. )| 


27. 


Divide 141050 by 50. Ana. 8881. 


2B. 


Divide 316160 by 58. ^na. 6080. 


M 


I>l»fHo 933«1«* hv *i' i(n* Al-rl. J 



r 


NUKMAL UNION ABItHMK 


^^^1 


80. 


Divide 105056^7 56. 


Ana. I8t«^^ 


81. 


Divide 12B498 by 58 


Ans. 2181. 


13. 


Divide 172929 by 59. 


Ana. 2931. 


88. 


Divide 173911 by SI. 


Ant. 3?5i. 


si. 


Divide 178851 by 63. 


Ana. 2839. 


86. 


Divide 1568580 by 66 


Ana. 21133. 


i^. 


Divide 1380536 by 68. 


Ant. 20303. I 


L.ff7. 


Divide 692208 by 69. 


Ana. 10033. 


88. 


Divide 2434380 by 78. ) 


Ana. 31210. 


--^». 


Divide 1031476 by 85. 


Ana. 12135. 


40 


Divide 1680137 by 97. 


Ans. 17321. | 


41. 


Divide 3i38654 by 98. 


.4*18. 21823. 1 


42. 


Divide 317646 by 126. 


Ana. 2521. ' 


ftB. 


Divide 238788 by 134. 


Ans. 1782. 


^«. 


Divide 456104 by 146. 


^n«. 3124. L 


4&. 


Divide 603261 by 192. 


Ans. 3142. J 


46. 


Divide 711287 by 321. 


Mem. 272. 


47. 


Divide 811332 by 372. 


Ans. 2181. 


■ 48. 


Divide 1646301 by 381. 


Ane. 4321. 


K 4». 


Divide 1986175 by 425. 


Ang. 4671. L 


■ «" 


Divide 1957413 by 453 


Am. 4321. ! 


■ 81. 


Divide 1787160 by 562. 


Ans. 3160. 


■ 83. 


Divide 2100315 by 581. 


Ana 3615. 


■ - 88. 


Divide 3207594 by 767. 


Ans. 4182. 


W fi«- 


Divide 1019806 by 893. 


Ans. 1142. 


88. 


Divide 7481888 by 1021. 


Ans. 7328. 


60. 


Divide 5226412 by 2036. 


Ans. 2567. 


87. 


Divide 6419945 by 2135 


Ans. 3007. 


■ 88. 


Divide 13824902 by 3367. 


Ans. 4106. 


■ 89. 


Divide 8074528 by 6328. 


Ans. 1276. 


■ 60. 


Divide 97547337 by 3891. 


Rem. 3868- 


■ 61. 


Divide 4223745376 by 23456. 


Ans. 180071. 


62. 


Divide 170627676887 by 413071. 


Rem. 2584S 


68. 


Divide 129652565329 by 360073. 


Ans. 3600T3. 


■ 84. 


Multiply 37602 by 608, and divide 


the product hj 


■ 804. 




Ant. 1fiS04. 




^^ nOBLXMS DIIHTIDOH. 

9Z. lo DmsiOB dicR uc two dsHM « 

low: 

liL To £nd tbe BDinber of eqskl paina of k Dumber. 
U To divide » Dnmber iato eqakl pu-t& 

CASS L 
VS. To iluff the number of equal pnrt* nf a nvmArr. 

■ ESTAL EXEBCMES. 

1. A.t 6 oenlz a j&rd bow nuuij j'&rils of ribbon out I hay tot Tt 

SoLcnOB.— U" 1 j»rd of ribboo eoste S ccnla, for 73 ccdM I on ba; M 
mmaj judiu 8 If conialoed tuna la T2, vhk-h are 9. 

9. Bow taaay oraages cut I hvy Tot 48 cenu, al the nle of 8 oonu 

3. A &niiCT eipeniled f96inbuj-iDgBbucpat $8Hpicco; bow manj 

Ki did he buy T 
How many melons at 7 cents apiece may be bougbt for 64 oenUT 
How many oranges at 5 cenla apiece may be boiighl ibr 7 lc»ntif 
1 10 cents Apiece ? 
w. How many yards of lace at 8 cenla a yard may bo bought Ibr 6 
3rardB of musUa at 12 cents a ynrd ? 

1. How much wheat north 6 dimes a bushel may be bought fbr IB 
bushels of corn at 5 dimes a bushel ? 

B. If fiour is vortb $8 a barret, bow mnay barrels could In ex- 
changed for f 12 in money and 4 barrels of fish worlb $1!3 a burull 
V. A man gave 7 pencils, worth 5 cents eacb, for 4 pacJiages of in 
Telopes, worth 10 cents each; what was the gain ? 

10. Divide 96 by 4. 

Solution. — 1 Is contaloed in S lens 2 tens Umes ami 1 ten romainlDC ; I 
tan and 6 units equal IS units ; 4 1b coutalned In ID uniti 4 uDltn tlnma ; 
^henoe the quotient Is 3 tens and 4 units, or 2*. 

^Kll. DiTide 68 by 2: 69 by 3; S6 by 4; 73 by 3; 76 by fi; 7S by 4i 
^Hr>y 6; 147 by 7; 176 by 8. 

^^h*- Divide 720 by 8; SaO by 7; 7S0 by 0, 150 by IBi SSI by 11. 
^^SiM by 12; 2408 by 8; 2718 by 9; 1738 by 12. 

13. If you earn {lo a week and pay (S for board and (4 for dUwi 
expenses. In what time could you save 972? 

14. Two men start from plnces 180 miles apart, and travel towudi 
eacb other, wm going 4 and the otber 6 milw an hour; In how many 
hotira will they meet T 
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KOfiUAL UNION AKIIDHBTIO. 



WRITTKM EXEKCISEB. 

it At S5 dollarB eocb, bow many cows can be bought fi)r 
676 dollars r 

SoMTTioN. — If 26 doilara will buv one cow, 675 OFBUTIOH. 
doUare will buy na many cowa as 25 doilara are nta- pjHstrim 
tained times in 575 dollare, which are 23. !»Jo'Ol&» 

S. lu one bu(i;Bhead tbere are 63 gallons; how many hogfr 
beads in 15,435 gallons ? An«. Ub hhd. 

8. How many horses can you get for 1824 dollarfl, at tb« 



Ana. 12 horses. 
■, how long will it be in 

Ang. 13 honrs. 
1 labor to earn $13,140, 
t. 18 years. 



rate of 152 dollars 

4. If a boat sails 25 miles an boa 
sailing 1800 miles? 

o. now mauy years must a pevpi 
at the rate of $730 a year ? 

6. How many acres of land can yon purchase for $11,696, 
at the rate of $86 an acre ? Ana. 136. 

3. How many cows, at $37 each, can lie hon^ht for 74 
boraes, at $150 each ? Ana. 300 cowb. 

8. How many oxen, at $54 each, can be bought for lOS 
mnles, at $94 each ? Ana. 188 oxen. 

' 9. A labors 72 weeks, at $14 a week; how much wheat 
at 42 cents a bnsbel will pay him? Ana. 2400 basbela. 

10. The circumference of the earth is 25,000 miles; how 
long would it take a vessel to sail around it, going at the 
rat« of 125 miles per day? Ana. 200 daye. 

11. The distance from the earth to the sun is 93.000,000 
miles; how bag will it take light to reach us from the Bon, 
moving 11,520,000 miles a minute? Ana. 8i»in.+. 

/ 12. The moon is 240,000 miles from the earth ; how long 

'^woald it take a balloon to reach it, moving at the rate of 16 

miles an hour? Ana. 3300 honra. 

13. A bnilder received Western lands at $25 per acre and 
a balance in cash of $7300, in trade for a row of 15 hoaaes 
at $2575 each ; how many acres did he receive 7 Ana. 1363. 

14. A person wishes to trade land worth 150 dollars U 
acre, for 125 acres, at 75 dollars an acre, and gain 675 dolUn 
/>j' tie bar^in ; how many acres will be eictaangedf 



^^p4. IVxHc 



DITIBIOH. 



CAHX n. 
lb Mvtde a number into vquai parU. 

■ EHTAL EXEBC-MKa. 

1 WlutU(meorUie4equ&lp&nBor34T 

Soliitioi(-~Od« oI Uie 4 eaiul ptru of 34 U fl, aloce 6 Ukan 4 tluM b 

IL 

L Find one of Cie 4 equftl pMla of IS; of 20; of 36; of 48; of BS; 
9f40i of 44. 

S. Find one of the 5 equal pans of IS; of SO; of SO; one of Uie 8 
equkl pans of 43; of 48; of 60; of73, 

4. Find one of the T equal pans of S5; of 60; of 63; one of the 8 
equal pane of 40; ofTS; ofSS; offlfl. 

5. What ie one-thinl of uiftbiiigT An*, One third of anything U 
one of the 3 equal parts into which it can be divided. 
^ 6. What JBone-bairof anything? one-fourth? one-tiabT oneelxUiT 

renthT one-eighth? one-ninth? one-tenth? 
1^1. What is one-foarth of 34 dollare 7 

N.— One-fourth of t34 it %6, since tS taken 4 Umea equii (»!. 
t What is one-fourth of20? ofSB? of 487 ofBfl? ofTa? 
t What ia one-third of 31 7 of 37? of 307 of 367 of 487 
. What is one-fifth of IB 7 oC307 of 407 of457 ofSO? 
1^. WhatiBoue-eixthof48! of73t ofB47 ofW! ofB67 
U If 6 Blates cost fl.30, how much is that apiece? 
H-OTIOK.— IT 6 slfttee cost 11-30, one sUlecogton&^lxth of 11.90, wMch 

., If 8 purs of gloves cost 13.40, how much is that a pair? 

, If 6 cords of wood cost f48, what lathe price per cord? 

h What do I pay a bushel for apples ifl2 bushels cost me $4,901 

L What does a lady pay a yard for lace if tS yards cost her |7.aOt 

WRITTCX EXERCISES. 

' 1. Divide 235 into 5 equal parte. 

SoLTiTioN IsT.— If we divide 236 into 5 equal parts, operation. 
each jmrt is ^ of 235 : f of 23 tens is 4 tens tmd 3 tens f,)Wf> 

remautiDg; 3 lens and 5 units equal 35; ^ of 36 is 7 ; -7= 

hence ^ of 236 is 47, or 47 is ooe of the 6 equ&l parts *' 

of Z3G. 

BoLimoN 2». — One of the five eqaaX psrts of 6 i* ont, hence one of 
the 5 equaJ parts of 235 ia as man; tunes one as 6 is contained linice ia 
236, which are 47. Therefore, elc. 

8. Divide 312 into 4 eqaal parts. Ant. 68. 

I. DJrida 222 into 6 equal ^UtB. A-ia.^ 



^ 
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9i HO&MAL D14t05 AKITHUITIC. 

4. Divide 455 into 7 equal parte. Ant. 66 

6. Divide 592 iato 8 eqaal parts. Atis. Ti. 
t. Divide 4^5 into 17 equal part£. Ans. 25 

7. Divide 60S into 19 equal parts. Ans. 32. 

8. Divide 1107 into 9 equu) parts. Ana. 133. 

9. Divide 2574 into 11 equal parU. A7te. 334 

10. Divide 3780 into 12 equal parts. Ant. 316 

11. Divide 3168 into 24 equal parts Ant. 13S 

15. Divide 10725 into 33 equal parts. Ana. 385. 
18. Divide 205896 into 46 equal parts. Ans. 4«6. 

14. A man divides (318 among 6 boys ; how much wQi 
BKh one receive f 

SoLCTiON IsT. — It will require (6 lo give each boy 
$1 ; and in giving $3IS, encb bor will receive as man; 
doUara aa f6 are otinliiu«i limea' in $318, which are 53. -^ 

Therefore, etc, ^ 

SowmoN Bd— If 6 Iwye receive $31S, one boy will 
of $318, which, b; division, we Qod in $53. Tliecefore, elc 

16. If 12 men earn |S84 in a week, how much does oat 
man earn? .^ns. $32. 

15. A boat goes 1584 miles in 24 hoars ; how far will it 
go in 1 hoar f Ans. 66 milea 

17. There are 1575 gallons in 25 hogsheads; how man; 
gallons are there in 1 hogshead? Ang. 63 gallons. 

18. There are 8316 cubic inches in 36 gallons of wine; 
how many cubic inches are there in 1 gallon ? Ans. S31. 

1I>. There are 7614 cubic inches in 27 gallons of beer; 
now many cubic inches in one gallon ? An». 388. 

20. There are 221,760 feet in 42 miles; how many feel 
are there in one mile? Ana. 5280. 

21. Sound moves 61,545 feel in 55 seconds; how tar doet 
hmove in one second f Ans. 1119 feoL 

22. If a turapike 132 mile's long sost $339,240, how mack' 
did it cost per mile ? Ans. $2570. 

eS. The salary of the President of the United SlataS il 

$50,000 a year; what is il a day? Am. $137 nearly. 

24. A man having $20,000 buys 150 acres of land, at %ti 

an acre; bow much land can te Wy with what remains, at 

$IS6 aa acre ? An6 "Vft wtwh. 



DIVISION. 

CONTRACTIONS IN DIVIBION. 
OS. OontractioQS is Division are abbreri&ted forms of ^ 
dividinff. 

CAAX I. 
90. irTten the divisor is a composite number. 
1. Divide 2953 by 24, Being the factore 4 and 6. 

SoLOnaK IST. — To mvltipiy bj 24 we maj multiply 

1 then multiplj liiat product bj 4; hence, to 4)2962 

"y WB miT divide by 4, and Ihen divide that ■ 

_ - ^...= j. . . f -^ i^ava 738, and divid- "^"^ 



tiy 6, and thei 
diviiU by 24 IT 



□actidDt by 6. Dividing by 4 
Jng 738 by »e have 123 ; tei 



'/w; 



133 



Solution 2d. — Bince 24 times a number equals 6 times 4 timet tlu 
aiimber, ^ of the number eqiioJa i of ^ of the aumber', ^ of 2952 is 73S, 
and i of 738 is 123; lieoce, etc 

Role. — Divide the dividend by one/actor of the divuor, 
Ikequolieni by another factor, and thut continue for all the 
faclora ueed ; the last quotient will be the quotient required, 

WBITTER EXKBCIIEB. 

Divide the following, ueiag the factors: 



hS. 570 bj 15. 


(15= 


=3x5) 


Ana. Sg. 


Hb. 492 by 12. 


(12 = 


= 4x3) 


Ang. 41. 


^H. 594 by 13. 


(18= 


.3x6) 


Ant. 33. 


Ml 3480 by 30. 


(20= 


=.4X5) 


An». 124 


Bit. 4494 by 14. 


(14= 


=2x7) 


Ans. 321 


H^F 10950 by 80. 


(30= 


.5x6) 


An». 865. 


His. T875by35. 






Ans. 225. 


9. 12560 by 40. 






Ana. 314. 


10. 22824 by 12. 






Ans. 3U. 


11. 47412 by 108, 






Ans. 439. 


18. 64440 by 120. 






Ans. 53T. 


18. 54676 by 144. 






Ans. 87ft. 



TO riKD TUB TBtJK KBHAIKDER. 

07. The True Bemainder in sacceaaive division, !t li 
evident, ia not the last remainder, nor the snm of all tbe 
remaiddere ; it is neceBsary, therefore, to explain the method ^ 
of fiading tbe trae remainder. 
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HOHUAL UiriOH ABIIHKITIO. 



I 



. DiTide 791 br 24, oaing the factors 3, 3, and 4. 

BoLunoN.— DiTidJiiB by 2 we Sad thnt orKKATiOH. 
2)791 

3)3BS 1 

4)131, Slum— 4 

True remamder, SK. 
remainiler we have the folloning 

Rule. — Mv.Uiply each remainder by all the diviaora pn 
ceding l\e one vikich obtained U, and take the gum of tht 
product! and the revtainder arising from Ihejiral diviaum 

Divide the followiQg &nd find the trne remainder: 



/91 equaJs 396 lu»s uiJ 1 retnuniitg ; di- 
ridiiig 395 tool by 3, we find 396 tiaw equals 
131 nua and 2 Urm, or 4, reBi&ming: di- 
riding bv 4, we (iud ihat 131 wiai cuoaisU 
of 32 lwmey-/<mrt and 3 iiaai, or 18, remain- 
ing. Hence die Inje remainder is lS-|-4-|- 
1, wiiich U 23. Hvnce, U> 6dA the c 



a. 583 by 15. 




Rem. 13. 


8. 503 by 12. 




Hem. 11. 


4. 249T by 20. 




Rem. n. 


5. 4607 by 14. 




Bern. 13. 


6, Bin by m 


8, 3, 5 


Eem. 37. 


7. 13853 by 105. 


3, 5, 7. 


Bern. 98. 


8. 41831 by 180. 


4, 5. 9. 


Rem. 77. 


9. 47in by 308. 


4, 7, 11. 


Rern. 301. 


10. 9G711 by 310. 


3, 5, 31. 


Rem. 301. 


11. 87831 by 720. 


3, 3, 4, 5, 6. 


Bern. in. 



8|00 )82|H 
1&-454 



CASK n. 
98. Wlien there are ciplieraattheright of thmOltfUar, 

I. DiTide 8254 by 600. 

B01.UTION. — 6 hfindrtdt are mntained in 82 ^uniireda OPK&ATIOKi 
IS tiiuea, and 400 remaining ; 600 is not contained L 
64, hence the entire remainder ia 400-1-54, or 464 
From lhi« Bolution we may derive the following 

Enle.— I. Gut off ike ciphere at the right of the diviMor 
and as many terms at the right of the dividend. 

II. Divide the remaining part of the dividertd fay Ihi 
remaining part of the divisor. 

III. Prefix the remainder to the part of the dividend nd 
oj^i flTid the result will be the true remainder. 

NoTsg.— 1. When the dlvteor Is a unit of any order with ciphon, llM 

nmalader wOl be the flunrea cul oB at !!» -'-'-' ~^ "■ "—'- "'■- 

*wo« »t tb9 to/t. 



^^^^^g 
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%. When the pan of the divisor ftt (he left of the DknebU 1« enotet tlii^^^ 
tj, dlTlde by loag dlvlaion. ] 


a. Divide 876 by 60. 


Ana. 17; £em. 86. 


8. Divide 953 by 100. 


An». 2; Kern. 153. 


*. Divide 1733 by 600. 


Ans.^; Acm. 233. 


fi. Divide 9765 by 700. 


Ang.i; Sem 666. 


6. Divide 7859 by 800. 


Ans. 9; Rem. «6». 


J. Divide 9763 by 900. 


An*. 10; Rem. 76». 


8. Divide U873by 1900. 


Am. 7; Bern. 1678. 


9. Divide 25075 by 2300. 


Jim. 10; Bern. 2076. 


10. Divide 187654 by U700. 


fl^m. 11254. 


11. Divide 269856 by 237000. 


Rem. 32856. 


18. Divide 5767220 by 4730000. 


Rem. 1037&2O. 


KXERCI8E UPON THE PARKNTHE8IB. 


99. The Farentheaia ( ), denotes that the qnautitiei 


lauluded are to be sabjectcd to the same operation) thus, 


C8+6— 4)x3 denotes that the value of 8+6—4 which in 


10, ifl to be multiplied by 3. 


1 


The vinculum, thus 8+6-4X3, is often uaed in place of | 


Ihe parenthesis. 




I. What is the value of (12+9- 


I)X6F 


BoLDTiON.— 12+9 equaU 21, and 21 m 
tiplied by 6 equflU 70. Therefore, etc 


iniis 7 eqoaJs 14, uid 14 mnl. 


Required the value 




2. Of (25 f 23- 1 8) X 7. 


Ant. aiO. 


^L S. Of (46 +97-82) X 9. 


A-n. 641. 


^H 1. Of (98-75+87)Xl4. 


An,. 1640. 


^y S. Of (fe9+96-47)-;-6. 


^n.. 98. 


e. Of O46-110+117)-i-8. 


Aru. 19. 


7. Of (39G-128+483)x32. 


Am. 84038. 


8. Of (861+980-1120^45. 


An,. 16. 


9. Of (320-98)xf860-145). 


An, 168730. 


lOi Of (689— 327 + 986— 397)X 


428. An,. 407028. 


11. Of (7K9+487— 244)H-(247- 


-aiO+71). .In.. 9. 


^H^U. Of (3014— 260l)x(-2477-l:S 


i^i^b'i. An,. 8064. 


^^Kfora.— la m geriea o/ numbers coDnected vVik s^m\>o\v ^'^ ''''^C'^ Y 1 
^^toM the atoieai cDDaection, tbe sign -i- aeiV, V>im,\1-V%-v'V— *^^1 
^K«bo, ie-,-4x2=2. ralber than J^l 
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SOBUAL ITNIOH ABITBMKTIC. 



WRITTEN EXERCISES. 



i 




he I 



The tninaend is 4160, aad the aabtrahi 
is the remainder? 

2. The mianead ie 9164 and the rei 
it the eabtrahead ? 

I, The Babtrahend ig 3873 and the remainder 4648; irbat 
,l8 the minuend 7 Ana. 8520. 

I. The maltiplicand is 745 and the multiplier 456; what 
is the productf An«. 339730. 

6. The maltiplicand is 2463 and the product 85466'. ; what 
)b the maitiplier? Ana. 347. 

e. The product is 881919 and the niattiplir.r 981 ; wbatie 
the multiplicand F Aiis. 899. 

7. The dividend is 518077 and the diWaor 763 ; what la 
the quotient 7 Ang. 679. 

S. The dividend is 801222 and the qnotienl 3257 ; what is 
the divisor!' Arta. 346. 

9. The diviuor is 5}i7 and the qaotient ST23 ; what ia the 
idlridendf Ana. 5120401. 

10. The dividend lb 13987 and divisor 45 ; required tbe 
quotient and rnmaiader. Ans 1631 ; 43. 

II. The dividend is 7973, the quotient is 374, and remaio- 
der 26 ; what is the divisor 7 Ana. 29. 

18, The divisor is 26, the qaotient 373, and remainder '^3; 
what is the dividend 7 Ana, 9695. 

18. ThomaH read 789 pages of history in a week, which 
lacks 334 of being as many as Walton read ; ho * many did"^ 
both read 7 s*^ -^ "*• • ^"^ pagefl. " 

11. A height car ran 365 miles one week, and 3 times as V 
br, lacking 346 miles, the next week ; how far did it rnn the ] 
aecond week 7 "''^s^ Ann. 849 milaa. 

1o. A sold 8318 bushels of wheat, then bought 2&11 

bushels, and then had 3146 bushels ; how many bushels had > 

he at first 7 Ans. 8950 bushels. ' 

16. My barn cost 13156 ; my house cost 3 times as much 

my barn, and my farm cost as much as both ; what wb« 

of ail T Ana. $35.24& 
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DIVIBIOD, 



lie ralae of 6 boreee and 1 moles is (2436 ; now it 

tiie Tolau of each mule is |20S, what ie the value of each 
horse ? Am. |196. 

18. A man left 1^535 each to Ms four children, but one of 
tbem dying, the three remaining children divided the mouej; 
bow muL'h did each receive ? Ann. (3380. 

1». Mr. Smith left $6264 to each of three eoua and IT240 
to each of two dau^'htera, but one daughter dying, her share 
vae equally divided among the remaining childrea ; what 
did each receive F Ann. Son, $8074 ; daughter, $9050. 

W, The income of a man who "struck oil" wait $480 ■ 
day ; how many teachers would this employ at a saiarj of 
$438 a year? Arts. 400. 

21. A stock dealer bought 325 cows at $28 each, and sold 
124 of them at cost; how much mast he receive a head for 
the remainder to gain $804 ? Ang. $32. 

23. Mr. Qalto'i buys a fai<m of 110 acres at $75 an acre, 
$2300 to be pF d down and the remaiuder in five yearly 
installments; what must he pay each /ear ? Ann. $1210. 

23. A farmer raised 7(i5 bushels of oats, o( which he kept 
65 bushels for seed, and after retaiDing enough for the use of 
his horses till next harvest, allowing 60 bushels to each 
horse, sold the balance at 85 cents a bushel, and received 
$442 ; how many horses had be ? Aru. 3 horses. 

24. Mr. Milman bequeathed $6500 to each of two aous, 
to a third son $1000, $6000 to each of 3 daughters, and the 
balance of bis estate, amounting to $35,000, to several be- 
nevolent institutions ; the will, however, being set aside, the 
property was divided eqnally among hia children ; what was 
the share of each ? Ann. $9000. 

^6. If a Bolilier enlisting in the late war for 3 years, r»- 
eoi»ed a bounty of $930 ; then served one year as a private, 
at $13 a month, 6 months as a corporal, at $14 a month. 
and 18 months as a sergeant at $17 a month ; what was the 

kole amoont of hia aay and his average pay per mouth 7 
Atm. $41 a montb 
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PRINOIPLEB OF ADDITION. 
1. The Bum of all the parts equals the whole. 
8. The whole diminiBhed b; one or more parts equ&ls the ram ol 
"" « Dtbei par>« 

PBlNOIPLEa OF BUBTKACTION. 

I 1. The RemBiuder equals the Miuufnd miuus the Subtnthend. 
B. The Minuend equals the Subtrahend plus the Remainder. 
8. The Subtrahend equals the Uinuend minus the Hctuaioder. 

PRINCIPLES OF MULTIPLICATION. 
1. The Product equals the Hultiplicaad iDto the Multiplier. 
%. The Multiplicand equals the Product divided bj the Hultlpliei. 
8. The Multiplier equals the Product divided b j the Hultiplicuid. 

PaiNCIPLES OF DIVISION. 
1. The Quotient equals the Dividend divided b " tLu Divisg 
i. The Dividend equals the Divisor multiplied uy the Quo 
8. rhe Divisor equals the Dividend divided by the Quotient. 
4. The Dividend equals the Divisor multiplied by the Quotienl 
plus the Remainder, 

0. The Divisor equals the Dividend minus the KemBindei, divided 
by the Quotient. 

OTBEB PKINOIPLEB OF DIVISION. 

1. Multiplying the Dividend or dividing the Divisor by any nnin- 
bei, multiplies the Quotient by that number, 

2. Dividing the Dividend or multiplying the Divisor by any oaiit 
ber. divides the Quotient by that number. 

8. Multiplying or dividing both Dividend and Divisor by the mcmi 
BDiaber, does not change the Quotient, 

4 A General Laie. — A change in the IKvidend by mulUplickUon 
or division produces a timiitr change in the Quotient : but such ■ 
cdiHnge in the Divisor produces an opponile change in theQuolJent. 

NOTB TO Tbaohbb.- 



tdtipli cand. j 

>iviBg^^H 
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8EC0NDAHT OPBRATIONB. 



INTRODUCTION TO SRCONDARY OPERATIONS. 
heutal exebvibeb. 

1. WMiaumben multiplied together will produce 4T,6t 67 lOt 
lat 14! 167 181 207 24! 26? ast 30! 

2. What numbecH can be produced out of the Dumbers 2 and 8 ? 8 
ftud ST 2, S, and 51 g, 4, ftud 5! 'i. 3, 4. and 5? 

8, Will the product of any iwo numlicrs, each greater tlian t, onit 
produce 1, 2, 3, 5, 7, 11, 13, 17, 19, 2B. 39, 81.. and 87 7 

4. WliBt may we call a number whicli is compoied by multiplying 
■ereial numbers logL-ther? An*. A CtrmponUe Number. 

5. What shall wo call niunbers that cannot be produced by multi- 
plying Beveral numbers together ? Ana. Prime Numbera. 

8. Which are prime and which composite numbcrH in the follow 
ing list : 1, 2, 3, 4, 6, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15 ? 

I. Wbat may we call the numbers whose product makes a, compo- 
eit« number 7 A31*. MakfWt of the numbcni. 

8. If the word Factor means the same as maker, what way wa 
caU the viakera of a composite ntmiber? Am. F\if.tnTf. 

9. Form composite nuinbeis oulof the factors 3 and 4; 8, 4, andS; 
4, 5, and 6. What are the factors of 12? 157 187 307 21 ? 34? 

10. Form a corapoait« numlrer by using 2 twice as a factor; 3 twioa 
as a tactor; 2 three times as a factor; 8 four times as a factor. 

II. Required orMofthu two egval facUirsof 9; of IS; of 26: of 84 
iwi*oflhe(ArM«5WiJ&ctorsof8; of27; of64; of 125. 

12. A number composed of two equal factors is called the aeamd 
potarr of that &ctor ; of throe equal factors, the third power, etc. 

13. Required the second power of 8 ; of 4; of 6 : of 7; of S: the 
third power of 2; of 8; of 4; of 6. 

14. One of the hw equal fcctors of a number is lie second root of s 
Dumt'er; oat of the tleree &iuaL factors la the tktrd root, etc 

15. Wlial is the second root of 18T of 35 7 ofB»7 of 49? What if 
the third root ot 8 7 of87T ofM? of 125? 

16. What would il seem natural to call tlie proceee of making 
compoaila numbers 7 An*. Gumponlion. 

11. What would it seem natural to tall the process of flnding the 
&cti>tB of a number 7 Atu. Facttyring. 

IS. What are the first four operations of arithmetic called 7 Ana. 
The )''andaimenUil or Prima-y Operatvmn of arithmetic, 

19. What would it be natural to call these opetatlons which are 
dMived fhun the tlindameDlal operatioaa7 Ant The Dermatie* a 
Stoondofy Operationt. 
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SECTION III. 

SECONDARY OPERATIONS. 

100. The Primary Operations of arithmetic are thorn 
of BTntbettis and aaaijaie, inclading the foar fandamental 
niles. 

101. The Secondary, or DerlTative Operations, are 
those which arise from or grow out of the primary opert- 
tiona of Byutheeie and aaalyeia. 

102. The Secondary Operations are Gompoaition, 
Factoring, Oreateat Comvum Diviaor, Least Common Mul- 
t^tU, Involution, and Evolution. 

COMPOSITION. 
103> Composition ie the proceee of forming composiu 
nnmbers when their factors are given. 

104. A Composite Number is a ntimber which can be 
produced by maltipljiog together two or more nambers, 
each greater than a unit; as 8, 12, 15, etc. 

105. The Factors of a composite number are the nom- 
bera, which, when multiplied together, will prodace it ; thas 
4 and 2 are the factors of 8. 

lOO. A Prime Number is one that cannot be prodnced 
by multiplying together two or more nnmbers, each gnaXer 
than a unit; as, 3, 5, 7, 11, etc. 

107. A composite number consisting of two equal faulon 
U said to be the 2d power of that factor; of three eqaa) 
factors, the 3d power, etc.; thna, 9 ia the 2d power of S,i&d 
64 is the 3d power of 4. 



MBBTAI. ASD WSITTEH EXERCISES. 

I, Tell which of the following nnmbera are prime or i 
■omptMite: 8, 8. i, S, «, 1, 8, «, 10, II, 12, IS, 14. 16, 1ft. 




2. Xame the prime nambera from 1 to 63. 
prime aombers from 53 to 101. 

3. Write the numbers irom 1 to 100, aad cat out all the 
composite nombers, leaving the primes. 

4. What is the second power of I, 2, 3, i, 5, 6, 7, 3, 9. 10, 
U, 12, 13, 14, 15, 16, n, 18. 19, 20? 

&. What is the 3d power of each of the above T The 4th 
pawnt The 5th power 7 The 6tb power? 

PBIBCIPLES. 

1. Every composite number is eq\tal to the product of ii* 
factore. 

2. A /aclor of a number is a /actor of any number of 
iimei that nUTtiber. 

lOS. To fonn composite numbers out of any factors- 
1. Form a composite number oat of 4, 9, and 5. 

BoLUTiON. — A composite number formed onl of the OPKRATION. 
lactora, 4, S, aud 5, is equal to their product, sliJch U 4x9x&k1S0 

WBITTEK EXKKCIBCS. 

Form composite nambers out 

t. Of 5, 6, 1, and 8- Ang. 1680. 

5. Of two 2'b. 3, and 7- Ans. 84. 

4. Of three 3'a, four 3'a, and two 5'a. Am. 10800. 
i. Find a number consisting of four 5'b. Ans. 635 

5. Find the fifth power of 3, of 4, of 7. 
Am. 243; 1024; 16801. 

7> Form a composite number out of the first foar prima 
ibere after unity. Ans. 210. 

8. Form a composite number out of ail the prime nomberB 
between 11 and 39. Am. 96677. 

9. Form all the composite nombers you can out of 2, 3, 

5, and 7. Arns. 6 ; 10 ; 14 ; 15 ; 21 ; etc. 

10. Form all the composite numbers you can out of 2, 3, 

6, 7, and U. Ans. 6; 10; 14; 29; 15; 21; etc 
1]> Find a composite number consisting of three factora. 

the Grst hemg 3, the second bein^ t'wice a& ^k&'^-. w^& 
tbird three times »s ^reat. Aiw. 
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74 fORMAL DNIOS ARITHHBTIO. 

DIViaiEILITT Ot COMPOSITE NUMBERa 
lOO. Composite Numbers can be divided by the hcun 

which produce ' 

UO. The Factors of many compoaiie numbera maybe 
Men by inspection from the followiug principles: 

pKiacijpus. 

A wimber ts divisible by S whan the right hand term 
roor an. evfm digit. 

For, the Diunber is eridently an even number, and &I1 eren iinmbeH 

arfSiviaible bj 2, 

/' a, A number i» divisible by 8 tohtw the sum of the digiU 
f is divisible by 3. 

ThiB may be ahown b; Lrving fleveral numbeiB, and, eeeiiig that il ii 
tme with Uiese, we infer ibat it i^ true with alL A n§;id demonatratioD 
is too iliffi piilr for this place. 

' 3. A number is divisible by 4 when the two right hand 
J lerme are ciphers, or when the number they express ii 
divisible by i. 

If the two right hand Mrius fire cipliers.the nnmber equals a Dumber 
of hundreds, and since 100 is disiRible bj 4, any number of bnndreds if 
diviaible by 4. 

If the number expressed by the two right baud djgiis JB divisible bj 
4, the number will consiet of a number of hmulrtiii plus the number ei- 
pressed W tbe two right hand dlglu (thus 1232=1200+32) ; and eince 
both of these are divisible hj 4. Lheir sum, which is the number ilsell^ 
ia (Uvisible by 4. 
i/ 4. A number is divisible by 5 when its right hand term W 
^0 or 5. 

When the unit figure is 0, the laat partial dividend must be 0,^ 10, 80, 
"" T 40, each of which is divisible by G. When the unit figure is G, th* 
lartial dividend muBt be 15, 25, 35, or 45, each of which is diviaiUa i 
Therefore, etc 

5. A number is divisible by 6 when U ig even, andthe STUn ' 
of the digits is divisible by 3, 

Binoe the number is even it is divisible by 2, and since the anm of lix 

oigito is divisible h " ' ' -■■■■■■■ ■> 

both 2 and 3, il wi' 

(i A number is divisible by 8 when the three right hmut 
terms are ciphers, or when the number expressed by then it 
div%atMe by 8. 



last partial d 
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» right hand lemts are ciphers, tiie nomber eqimli > □ 
llwruBond*, and since 1000 is divisible bj 8, hdj anmW of tl 
ifl divisiblB bj 8. 



If t^ iiiimbt;r expressed hj Ihe three rigbl band digiU is divisible b; 
, the entire number will cooaist uf h Dimilrer of OuruMuuii plus the duiH' 
er exprttaed bj the three right liuid digiis (tbus 17368=17000+368) 
nd since both of tbene parts are diviHlble \iy 8, their Bum, vbich is ths 
amber itself^ is diviaible b; 8. 

1. A number is divisible by when the mtm of the digit* i* 
tvitible by 9. 

This m>; be ihown bj tryine several nuiiibers, aod, seeiog thst it u 
lie with these, we can Infer uiat it is true with alL It maj also be 
igidl; demooslrSited. 

8. A number is divisible by 10 when the unit figure it 0. 1 



fOTfl. — 1. A numAtfr i< dit^tibU by 7 when the a^trn of the odd nun 
riodl, minuJ th^ nm of the even rtumerical periods^ is dittUible fry T. 
1. A numftirr it dWiUbie by 11 loAm t/ui difference betaeen the nirni of ISi 
iii in the odd plaeet and in the evm placea it dimr^U by 11, ' " ' 

B than DsefuL For their d» I 



r INTRODUCTION TO FACTORING. 
HENTAl. EXKBVIBES. 

1. Name the prime nmubers from 1 lu 60. 
3. Nome the compifsite numbers ttota to 60. 
3. NameBomeofthe factors or makere of 12. 15, 31. 38, 86, M, 79- 
1. Name the piime numbers which are factors of 12, 18, 20, 24, 86, 
(. and 73. 

5. Wliat shall wc call the fkctors uf numbers when thej ai 
umberat Art*. The Prime F^aeton. 

6. Nftme the prime factors of 13, 16, 18, 30, 34, 80, 32. 86, 40, 4tt, 
D. 60. and 60. 

7. niDttnie the principle that the bciora of » Dumber an dieiaon 
t the smnber. 

8. How then ran we find the factors of a number T An*. Bf And 
Bg the diviaora of a number. 

9. How can we find the divisorsof a DombeTl Ati*. Bj trial, aided 
J the inindplefl ot &tl 110, 

10. 'niiat do wocaU that subject of arithmetic which treate of &i 
ag llie ftctora ofntmeeTS t An*, fiietonng. 

MM. Bow Oea mmj we deflne the aabjecl ot TMtoSBftl 
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FACTORING. 
111. Factoring ie the procesB of finding the futon 
ipoelw nombera. Uoity aad the Dumber ite«If an i 
regarded as foctore. 

113. The Factors of a compoBite namber are the nninbei 
■rhich maltiplied together will prodoce it; thus, 3 and 4 
factors of 13. 

113. The Prime Factors of a composite Domber are 
prime nambers which maltiplied together will produce it 
thus, 2, 2, and 3 are the prime factors of 13. 

114. One of the two equal factors of a Dumber is callei 
)t8 Sd, or square rooli one of the 3 equal factors, its 3d, c 
cube root, etc. ; thus, 3 is the 2d root of 9. 2 the 3d root of I 

PBIirClPLBB. 

1. A diuisor of a number, excepting unity and itself, i*' 
factor of that number. 

S. A divisor of a factor of a number, excepting unOt/, i 
a factor of the number. 

3. A number is divisible by its prime factors or bt/ am^ 
product of them. 

4. A nuntber is divisible only by its prime faolors c Jf 
some product of tkem, or by unity. 

CASE 1. 

119. To reitotve a number inlo its prime factortt 

I. Find the prime factors of 105. 
SoLCTiOK. — Dividing b;F 3, we find that 3 ia a fac- opkhatiom. 

lor of 105 (Prin. 1). DiTiilliig the quolieat by 5, we 4U0fi 

and that 6 and 7 are foclora of 35 (Prin. 2), and since '— 

Ihcae numbera 3, 5, and 7, are prime numbets, they tie '^ 

the prime factors of 106. 7 

Role. — I. Divide the gtven number by any prime i 
greater than 1, that will exactly divide it. 

II. Divide the quotient, if componite, in thename i 
and thus continue until the quotient is pfsime. 

III. The divisors and last quotient xtnil be the prime ft 
lors reguired. 



TAOTOBIKa. 



Wbftt are the prime factors 

8. Of 38 7 

8. Of 84? 

4. Of 125 7 

* 6. Of 325 7 

6. Of 210 7 

7. Of 1U7 

8. Of 432 7 
». Of 426 7 

10. Of 1872 7 

11. Of 1644 7 
--tS. Of 1184? 

IS. Of 1140? 



Am. i. 2, t. 

Ans. 2, 2, 3, 1. 

Ana. 5, 5, & 

Ane. 6, 5, 13. 

Am. 2, 3, 6, 1. 

Ane. 2, 3, 19. 

Arts. 2, 2, 2, etc. 

Ans. 2, 8, 71 

Ans. 2, 2. 2, 2, 3, 3, 13. 

Am. 2, 2, 3, 7, 7, 18. 

Am. i, 2. 2, 2, 2, 37. 

An«. 2, 2, 3, 6. 19. 



6 )1226 

6)246 

7)49 

7 

6x7= 



CAAE n. 
UO> To resolve a wumber into equal factora, 
1. Fud the two equal factors of 1235. 

BoLcnoN. — We firat resolve die uiiml>er Inlo its 
prime (actors. Now since there are Itwi 6's, we Uike 
imc 5 for eacli (acloi; and since tliere axe lao T's, we 
take tmt 7 for each tactor; hence each uf the two 
equal factors is 6x7i or 36. Tiierefore 36 is one of 
the tvo equal factors of 1235. 

Kule. — I. Hesolve the numfier into ill prime /actom. 
] I. Take Uie conlinued product, of one of each of the two 
equal factoTi, when we wixh Ike two eqval faclort, one oj 
each of the three, for the three equal factor i, etc. 

8. Find the two equal factora of 16, 36, 100, 19S, 256, 324, 
aOO, 1296, 2025. Am. 4, 4; 6, 6; 10, 10; 14, 14, etc. 

8. Find the Bquare root of 225, 576,1764, 3136,3969,5184 

An». ll\ 24; 42; 56; 63; 72. 
4. Find the cube root of 27, 64, 125, 216, 512, 1000. 

Ans. 3 ; 4 ; 5 ; 6 ; 8 ; 10. 
%. Find the fourth root of 16, 81, 256, 1296, 4096, 90734 

Am. 2 ; 8 ; 4 ; 6 ) 8 ; 12. 
6, Find the fifth root of 82; 243; 1024; 3125. 

.dna. a^ a-, *t-, ^ 
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INTRODUCTION TO COMMON DIVISOR. 

HESTAl. EXER€JUEB. 

1. Name an exact divisor of 6; of 9; of 13; of 15; of 18; of tO; oi 
U; of 36. 

i. Wh&t eiact diTisora are cummoQ to S and 137 Ui 10 and 15T tg 
ISandlS? to 24 and 3Q? to 83 and 487 to 48 and 73? 

8. What ma; a dlviBor Mrrnnon to two or more numben be calltd 
An*. Their oomraon dintaor. 

4. What is a common divisor of 16 and MT of 15anda07rfll 
and 801 of48and54? 

5. What is the greatest divisor common lo 24 and 33T to SB ud 
66 1 to 48 and 72 ! to 73 and % 7 

6. What may the greatest divisor 
be called ! An». Their fjrealeil amtmon diviaor. 

1. What is Uie greatest common divisorof 34 and30Tof49aadSDT 
of 54 and 60? of 64 and 72? 

8. What prime factora are common to 18 and 241 87 wid Wt W 
and 85? 86 and 40T 

9. The product of what two prime factors of 13 and 18 will 
bothT Df20sjid30; 

GREATEST COMMON DIVISOR- 

117. A Divisor of a Dumber ia a number that ezAetIf 
dividee it. Thus 4 ia a divisor of 20. 

118. A Common Divisor of two or more oambers la i 
number tbat exactly divides each of them. Thoa 1 b ■ 
common divisor of 16 and 20. 

119. The Greatest Common Divisor of two or 
' numbers is the gre&teat namber that exactly divides 

ol them. TbuB 8 is the greatest common divisor of 16 audit 

NoTB.— The (jreatest commoa ^IvlBOr may be represented by the billilll 
Q. C. D. 

PKIMCll'LEH. 

1. A common /actor of two or more numbers is a JaoUf 
0/ their greaiesl common divisor. 

9. TTie product of all the common prime factora of *• 
or more numbers is their greatest common divisor, 

3. A common divisor of two numbers is a divisor ofM 
ntm and also of their dif erence. 




OOHMOM DIVI80B. 
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Dm. — Take any Lwo QiLniber^ as 12 and 20, of which iia a commoD 
diviBor. Now, 12 equals three times 4, tad 20 ei)iials fivt times 4, uul 
their sum equala Uree timee 4 plus )i« times 4, or eu/Al tinies 4, which 
contains 4, or is diviBible bj 4 Their diflerence is livt times 4 minu 
Utree timee 4, or Iwn timed 4, wiiich lA also divisihl? bj 4. 

OASB I. 
1S£0> IfTten lAe »u»tberM are mitall anil can be reati- 
Uy factored, 

FIRST HIT HOD. 

131. This method coaBic^ in Bailing the eummuu TaclorB, 
Bod taking their product 

< 1. Find the grealeet common divisor of 42, 84,, and 126. 

Solution. — We write the nmnbera one beside opzuATiDit. 
another, as in the m&igla. Dividing bj 2, we see 2 42 - 84 . 12S 
Uut 2 is a fkctoT of each nmnber; it is iberefore 
• factor of the G. C. D. (Pria,!). Dividing the^ 
qnotieots hy 3, we see that 3 is a factor of each 
number and dierefore a factor of the Q. C, D. ; 
and in the same way we see that 7 is a factor of 
the O. C. D. Now since the quotieota 1, 2, and 
8 ore prime to each other, 2, 3, and T are all the 
oommon bctora ; hence their product, which is < 
{Prin. 2). I ^ 

Kale. — I. Write, the numbert one beside another, xnth a 



2x3x7= 



t the 0. C. D. 



vertvyal line at the left, and divide by any common /actor 
of all the mimbers, 

II. Divide the quolienla in Ifie saine manner, and thut 
continue until the quotients have no common factor. 
^dll. Take the product of all the divisors ; the result yeiit 
"feVie greatest common divisor. 



Wbai IE the greateet coma 


on divisor of 




2. 10, 20, and 30? 




Ans. 10. 


S. 36, 48, and 54? 




An$.S. 


4. 18, 36. and T2? 




Am. IS. 


6. 48, 73, and 96 ? 




Ani,.U. 


6. 120, 210, and360r 




Am. 30. 


7. 210, 315, and 420 T 




Am. 105. 


8. 252, 336, and 420 r 




Am. 84. 


». 330, 495, and 660 f 




Am. 165. 


10. 468, 780. and 1092? 




Ana. ifc"^ 
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42=2X8X7 
84=2X2X3X7 
126=2x3x3x7 
2x3x7=42 



BXOOND 

13S. Thia method coaHJgts in reaolviag the nnmben 
Into their prime factors, aad taking; the product of the com- 
mon fftctors. 

1. Find the greatest common rliriaor of 42, 81, Knd 1S6. 
801.1JTIOH.— The fnftora of 42 are 2, 3, aod 7 1 opiebxtiok. 

the &ctora of 84 are 2, 2, 3, and 7 ; ibe fac 
126 are 2, 3, 3, and 7. We see (Jiat 2, 3, 
are kU the prliae faclon common I the 
nmabere; henctt their product, which iS 42, 

SeaWat common divisor of the niimbera (Pi 
BDce the following 

Sale. — Resolve the numbers into their prime factor a, 
take the product 0/ ail the common factors. 
Find the greatest common divisor of 

2. 370, 315, and 405.. 

5. 168, 192, and 216. 
^^ i. 853, 308, and 364. 

6. 604, 546, and 588.^ 
e. SSa, 448, and 504. 

7. 432,^504, and 648. 

8. 792, 864. 936, aod 

9. 384, 576, 768, and 



X!28> ^fTi^fi t/ie nutnbera are targe atid ca7tnot bi 
readily factored. 

1. Find the greatest common diviaor of 32 and 66. 

BoLnnos. — We divide 56 by 32, the divisor 32 operatioit. 
by 24, and the divisor 24 bj the remainder 8, and 32156(1 
have no remainder; theo will S tie the greatest 32 

coDunoa divisor of 32 and 56. For iiiooii 

\A. lUJaet remaindo; 8, w a wtjmbkb of timbb '„}■ 

tluG.aD. Since 32 ajid 56 are each a number of « 

limes the O. C. D., their diflerence, 24, ia a number 8)84(8 

of times the G. C. D., bj PrJn. 3; and since 24 and 24 

32 are each a Dumber of times the G. C. D., their 
diSerencs, S, is also a number of times the G. C. D. 

2d. Theliut dwiior, 8, u OHcb the O. G. D. Since 8 divides X4 it wld 
(iVWo2*-f*i or32, byPrin. 3; and since it divide 32 and 2^ it wJI' 
divide 32+24, or 66; and no* lunce & Aiviie* Itl uui 56, and ia 
-itniir ^ Imm Che Q. G. D., ilmoBtWcmc* (.WG.C.Tl. 
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COMUOS DIVIS 



Akotukb Fokm,— In di« mu^JD on the right ia 
uiDlher funu of wriliog ibe divuioo. whicli in prac- 
tice we prefer to the ftlxiTe. The )iro)>lem u lo Qiid 
the greatest conunan divisor of 'H uul 111). The 
meliiod will be cle&r frgu a Bliglil iosi-eclioa of the 
work. LeI tlie |>U]>iU ailu|n 11 ithxr lliry uto familiar 
with liie common form. 
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Rule. — IHvidti the greater number by Ike leka, iA« di«i«» 
In/ llw. remainder, and thus coniinue lo divide the last di\ 
■^ the last rumainder until there ia no reviainder ; the laal 
divixor xoill be the greatest common divisor. 

Bud the ^rea1««t commoD dlTlBor of aiort 
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d the greateal i^ 
OQs of the otl 



D (ilvlBor of t 
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WKITTEN EXERMHIW. 

Find the ^eatest common divisor of 
S. 115 and IBl. 

3. 91 and 143. 

4. 333 and 592. 

5. 697 and 820. 

6. A farmer has two lieapa of apples, one containing 364, and 
the other 585, whicli he wishes to divide into smitller heupa, 
each containing the same number ; what is tlie largest number 
that the heaps may contain ? A tis. 13. 

7. A. benevolent society diairibu led CB78, Seofi, and tlHfi in 
equal sums to tbe poor of three warda of a City, the sums being 
as large as i-w^ible. Required the amount of the equal eumg 
and the number of persons receiving relief in each ward? 

Am. (0; 118; 161; IBl. 

BUPFLEMSIHTAllT FROBX.SMS. 
To be omuiti^ imlems oUierwUe <lirect«<l. 

8. 1280 and 201S. 

9. 730, 1241, and 1400, 
10. mil and 103121. Ant. 1021. 

_U1. 8«387 and 561S01. — Aiu. 1117. 

12> A Western landholder has three tracts, the first coDtainlnji 
S88 aoiCB, tlis seooDd 074 acres, and the third 6fll aores, which he 
wishes to divide Into fields of equal size, having the least number 
possible. Reqolred the number of Qetds and the ntunber of ai 
In wah. An*. i& &ft\&i\ Vs. u.x 
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NORMAL UHION ABITSHISIIC. 



INTRODUCTION TO COMMON MULTIPLE. 

1. Wliati 
ttmeeSr 

2. A number vrbich 1b one or more tiinea another number it aiki 
> mulliple of that number. 

3. WhatlaUiBmullipleof4T of 57 of 67 of 77 of 81 ofOt c' 101 

of 11? ofia! 

4. What multiple 18 common to 2 uid 8 7 U>Sand4t to 4 and 67 ki 

flu-d8Tto6uidgi 

5. Wh&t ma]'' we call a mnltiple common to two or more Dombeal 
Ara. A eomman multipU. 

6. Wbat is a common multiple of 4 and S7 8 and 97 6 and 77 4 
and 67 Sand §7 

T. What iB the least multiple common to 3 and 4 7 4 and 6 7 4 and 
67 6anda? 6 and 137 

8. What shaU we call the leaat multiple common to two or mors 
DumbexB 7 Ara. Their leaat common multiple. 

0. What is the leaat common maltiple of 4 and 67 S and 137 10 
and IS 7 20 and 347 35 and 307 

LEAST COMMON MULTIPLE. 

154. A Unltiple of a number is one or more timeH the 
namber; thas, 4 times 5, or 20, ib a multiple of 5. 

155. A Common Maltiple of two or more namberBiBt 
number which is a multiple of each of them ; thue, 24 iB ■ 
common multiple of 2, 3, and 4. 

126. The Least Common Multiple of two or mors 
numbers ie the leaot number which is a multiple of each of 
them; thas, 19 is the least common multiple of 9, 3, Midi 

NoTK. — The Isut common mulliple maybe repreaented by the t^Bldl' 
I- CM. 

PBlSiCIFI.ES. 

1. A multiple of a nujtiber ig exactly divisible byVui 
number. 

2. A viulliple of a number must contain all the priM 
faei&ra of that number. 

3. A common mulliple of two or more itum6erg mitat 
tatn all the prime /actors of eoch. o/ iTwacuu-nxber*. , 



^H COMMON MULTIPLK. 33 

4. The Least common multiple of two or more numberi 
must contain all the prims factors of each number, and no 
other factors. 

CASE I. 
I!k7> f%«n the nufnbem t 
tared. 



mntiii and easUy Am- 



FIBBT METHOD. 

1SS8. ThiB method consiBts in resotvin^ the Dombere into 
their prime factora, and taking the prodact of all the differ- 
ent factors. 

1, Find the least commor multiple of 12, 30, and 10. 

SoLnriON.^We first resolve the DiiDtbera operation. 

their prime factora, A multiple nS 13 12=2x2x3 



i fattors of 12, 2, 2, 3, 
multiple of 30 must contain the facto™ of 30, 
2, 3, 6; a multiple of 70 must contain the 
fiictoraorTO, 2, 6, T; hence ibecomniiiD mul- 
tiple of 12, 30, and 70 must contain all these 



30=2X3X5 
70=2X6X7 
2x2x3x6X7=430 ■* 



Bole. — I. Resolve the numbers into their prime factors. 

II. Taiee the product of all the different factors, using 
each factor the greatest number of times it occurs in either 
number. ■' 

Note. — An; nmnbera which &re dlvlwira of tlie others may be omlttad, 
■Ince tlie multiple of tiie other anmbera will be a multiple of tlieae. 

Find the least common multiple of 
8. 94, 30, and 36. Am. 360. 

1. 16, 34, and 5G. Ana. 936. 

«. 38, 36, and 60. Atxs. 1860. 

i, 36, 48, and U. ' Ana. 1008. 

C 68, 73, and 103. Ana. I61S. 

7. 15, 39, 43, and 72. Ans. 35Sa. 

8. S3, 65. 77, and 110. Ans. 770. 

9. 33, 99, 36, 108, and 135. Ans. 5940. 
10. A has (14, B |15, G $36, and D as many as the Insst 

a multiple of the amoonta of tbe otbets*, \kt)>N ni«K^ 



NORMAL UNION ARITHMBTIO. 
SECOND METHOD. 

120. This method coaaists in taking oal the prime (w 



tors of the 1' aet common maltiple and finding tbeir prodool ' 
1, Find the leaat common mnltiple of IS, 30, and TO. I 



HI 



VjA. 



SoIjDtion. — Placine ihi 
aide mother and diyidinf; by 2, we see thi 

S ui a fttclor of each of tlicm, h is lliervfore n -oI"b ! 

fcoWroflheL. C. M. (Prin. 8);diTid[nglhe ^ ° - ^° ' 

quoLienU thw will conuin il by 3, » " 

uiat i> 13 a facMr of Bome of the number 

tharafure a factor of the L. J. M. Dividing „ „ i „ l -,~, 

the neil ^uotientfl bj 5, we see thal6 m afa? 3x3x6x2x7=42ff 

lor of some of ihem, hence 6 ie a factor of the 

L. C. M.; and the quotienta having do other common iaolor, we see thai 

the faciurB of the given mimbere are 2, 3, 5, 2, and 7, hence their pro- | 

durt, which ia 420, is the L. C. M. Hence the following 

Rule. — I. Wrile the numbers one beside another, divide 
by any prime nuTnber that will i xactly divide two or more, 
and write the quotienls and undivided numbers beneath. 

11. Divide the quotients in the name manner, and thtu 
continue until no lioo numbers in the lowest line have a ct 

IIL Take the product of the dimKorit and final quotientti 
ic reuult wilt be the least common multiple required. 

Find the least common mnltiple of 

8. 16, 2(i. and 30. Ans. 240. 

S. 28, 56, and 34. Ana. 16S, 

1. 48, 60, and 30. Ans. 24C , 

,&. 160, 200, and 25U. Ant. 3000, 

V 6. 40, 96, 100, and 120. Ane. 2i00. 

C7. 120, 18C, 200, and 240 Ana. 3600. 

; 8. 140, 280, ItiO, anil 320. Ana. 2340. 

CASE n. 

I!{0. Iflien tile nainf,firit are lar-ie atui cannot bt 
•KadUy fnctoreti. 
1. Find the least common multiple of 28 aad 63. 

floi/DTioH.— The greal«at common divisor operati 

jf these numbere ifl7: 2S equals 1 tinns 7, a8 = 4x 7- ft3:=IH(I.- 

«idS3eqiiala9limts?; henoelheL.C.M., ^ ,.\, . 1^7 

« found ID the firat method, in 4xTV.^, ^ C. M. = 4 jj,?^ I 

rbicb eqiiaia 28 niultiplied by 63 divtiei ^=.'it'*.- 

bv 7- or lAt first nuniAer multipiwd bij Ow 'i 



COMMON MULTIPLB. 



Role. — 1. Find the greatest common divisor of ivio num- 
bers, divide one number by it, and multiply ike other numb<ir 
by the quotient. 

II. When there are more than two numbers, find the least 
common multiple of two of the numbers, and then oj thii 
nvmber and the third number, etc. 

WRITTEN EXEBVIBES. 

Find the least common maltiple of 

i. 611 and 793. Ans. 8128. 

3. 3503 and 4359. Ans. lftUf)29, 

*. G521 and 1597. Anx 4(13417 

5. Wliat is tbe amftlleet snm of money for which I coulh hire 
workmen for one month, paying eitlier 116, S20, t:;8, or $3S a , 
monlh? An*. (■'Hm. 

6. A can dig i-. roHs of ditch in a week, B can dig IN ri>dB, C 
W rods, and D 24 rods ; what la the least number of roila that 
would aflord an exact number of weeks' work for each mie of. 
them ? Ant. 66-14 rods. 

7> What is Che smallest number of bushels of com tbiit will 
fill a nurntor of barrels containing 3 bushels each, a uumbt.T of 
siuka containing 6 bushels each, a number of casks containlog 
14 buahela each, or a number of bins contitiniuj; 48 bushels 
eachr Ans. 1690 bn. 

To bo Liiiiliiva uiiluss otborwUt) Olroctvl. 
. Taos and ft432. Ant. 618700. 

«. lllBSandlMlia. 
10- 8S7, S12, a.ad 6G3, Ant. 65602. 

1 1. 4U1, 6161, and 7171. Ant. 17834671- 

13. Pour meD start at the same place *o wftlk around k g&rdon 
A cau go around In niDe mmutos, B in 10 minutes, C fn 12 miuulen, 
aud D Id 19 minateB; in what time will the; all meet at the start- 
ing point? ^ Ant. 180 minutea. 

18. A, B, C, and D start from the same point, A traveling a mile 
hi 18 miuutae, B in 24 minutes, C in 30 minutes, and D tn SB miu- 
aCea; what la the least whole numberof miles each may travel that 

Cto the starting point at the same moment T 



m 






Ant. A, 140- B, 106; 0, 84; D, IS. .i 
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SuBMAl CSION ARITHMKTIC, 



INTRODUCTION TO CANCELLATION. . 

KEHTAI. EZEBCIREK. 

I. [f WB omit the factor 2 &oid 13 and 6, wbat facton will reniaini 
8. Diyide 24 by tt. Divido 34 by i <tf 6. Divide J of 24 by B. 

5. Divide iaC 24 by ^ors. Divide SH by IB, first Uking out Um 
oommuD factor 6. 

4. 1b Iburu any difiurcDce in the quotient of 48 divided by IS, ui 
iof48dirided by J of 13? 

a. Divide n by 48. flrat omitting conunon factors. Divid« » h) 
flO Id the same way ; 144 by V6. 

6, Divide 2x3>c3 by 2X3; 3x3x4 by 2x3; 8x4x6 by 8xB. 

1. Divide 2x3x7 by 3x7; 2x8x4 by 3x3: 8x6x8 by Sx8i6X 
5x8 by 8x6; 2x7x9x10 by 8x2. 

CANCELI^ATION. 
131. OauceUatiOQ >b a process of abbreviating arithmeU 
icftl operations by rejecting common TactorB in both dividend 
and divisor. 

FBI NCI PEES. 

I. The cancelling of a factor from any number divida 
the number tn/ tnat factor. 

Deil.—ThiiH if we lake tlie factor 3 oul of 21 we shall divide 24 by 3. 

a. The canceiliitg of a factor in bath dividend and diwwor 
will not change the quotient. 

Uicu. — Cancelling a factor in both dividend and divisor is the si 



I. Divide 84x60 by 34x63. 

SoLDTiOM.^We cancel the common factor 12 opehatios. 

from 60 and 24, writing 5, the oiher factor of 60, 
alxjve 60, and 2, the other factor of 24, l»low 24; we 
Uicn c&ncel the common factor 31 from 84 and 83, 
writing 4, the other factor of 84, above 84, and 3, 
the other factor of 68, lieluw US' we Iheii cancel 2 
frmt 2 and 4, writing 2 above tte 4 : the jiroduct 
if thp remaiiiing factors of the dividend is 10, tJie 
prod.icl of the remaining factors of the divisor In 3 ; hence the qniitiMil 
« 10 divided bj 3, or ^. 

Rale. — I. Cancel the common factors from the dividMi 
And dioisor. 

II. 27ien divide the iiruduct of the remaining factoratf 
*if? dividend by the product o/ ttve remaittinq ftwAor* «f 6 



CANCELLATION. 



dDOt 1 

OtbM I 



— 1. The unit 1 Ukca the place of a canuelled faclor, but need __. 

be vritlen, except La the dlvldecd of the quoUeut, Then Ihera ara no otbM 
ractoTB ot tbe dividend remalulBg. 

3. A facKir la oae teria wtll cancel two or more factors In the other tann, 
when their pruJuct Ib equal to the foroier. 

3. 3ume prafur lo place the dividend upon the right aod the dlvlaor apoD 
the left, of a lertkal line. 

2. Divide 12x Hx 16 by 6x7x8. Ana. 8. 

3. Divide 2lJxaax35 by 4x5x16. Atia. 10. 
«. Divide ia&x350 by 16x60x16. Ant. j. . , 
6. Divide 180x270 by 4&X108. Jjw. 10 >-'^ 
6. Divide 120x140 by 60x360. Ana. i. 
;. Divide 45x49x81 by 35x84x63.- Ana. ^ 
8. Divide 60x17x320 by 25x42x33. An^. iif. 
fl. Divide 15 X 42 X 99 by 125 x 63 x 33. Ana. IJ. 

1 WRITTEN EXKHt'IMEH. 

I. How mauy yarda of muslia. worth 12 cents a, yard, 
J be boagbl I'ur 16 poundti of butter, worth 16 cants ■ 
pound 7 

SoLL-MoN.— K one pound of bulWr is worlh 15 
cenls, IS pounde are worth 16x15 cent*; for 16x"TS" 
cenlB^ al 12 cents a yard, we can get aa man; yaj^is of JSvIf 
muithn UH 12 ia contHJned Limee in 15xl6,wtiJch we ~ih~' 
find, bj osjioellafion, to be 20. ^i 

^ -s , 

2. now many batibels of corn, worth 45 cents a bushel, I 
jQUBt bo eicban^d for 125 poaods of butter, at IS ceata a ' 
pouud ? " Arts. 50. 

8. A exchanged rye, worth 84 cents per bushel, for 18 

Kgbels of wheat, worth 98 cents per basbei ; required the 
mber of bushels of rye. Ana. 91. 

!• How many bushels of corn, at 42 ceata a bnahet, mnst 
given in exchaugo for 1 pieces of cloth, enoh containing 
40 yairda, at 36 cents a yard? Ana. 240. 

i. How many boxes of tea. each containing 24 ponnds 
ftt 90 cents a pound, muBt be given for 27 firkins of butter 
•f 56 pounds eavh, at 20 cents a pound? Ans. 14. 

6. A farmer sold a grower 9 loads of apples, each load con- 
taiuing 18 bags, and each bag 2 busbela, at 35 cents a 
bushel, and received in payment 12 boxes of sugar, eocticoiv- 
taininff 135 poaada; what was tbe BUgai '«CiT\.t ».^^!i^^"l 
^^ Aiw.l 
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NORMAL UNION ARITHMBTIO. 



PRIME NUMBERS. 

18I2* No general method of detemdning prime niimben^ 
beyond a certain limit, has jet .been discoTered, although 
much time has been spent in the investigation. 

133* We give the following practical method, which 
consists in writing a series of numbers, and sifUng out 
those which are composite. 

Method. — Since the even numbers after 2 are composite^ we wzilc 
the series of odd numbers ; thus, 

1, 3, 6, 7, 9, 11, 13, 16, 17, 19, 21, 23, 25, 27, 29, 31, 33, 86, 87, ^, 4L 

8,5 7 S 6 S 8,7 5 8 8,6 7 8 

43, 45, 47, 49, 61, 53, 56, 67, 69, 61, 63, 65, 67, 69, 71, 73, 75, 77, 79, 81, 

83, 85, 87, 89, 91, 93, 95, 97, 99. 

Now, commencing at 3, since every third term is divisible hy 8, everj 
third number is composite, which we indicate by putting the figure 8 
over it. 

Commencing at 6, every fifth number is divisible by 6, and is therefore 
composite, hence we place a figure 5 over every fifth number. Proceed 
in the same manner with 7, and the numbers unmarked will be the 
prime numbers up to 100. 

This method was discovered by Eratosthenes, a Greek mathemaddaiL 
He inscribed the series of odd numbers on parchment, and then catting 
out the composite numbers, his parchment with its holes resembled • 
sieve; hence the method has been called Eraioathenetf Sieve, 



TABLE OF PRIME NUMBERS. 



1 


47 


113 


197 


281 


379 


463 


571 


659 


761 


863 


2 


53 


127 


199 


283 


383 


467 


577 


661 


769 


877 


3 


59 


131 


211 


293 


389 


479 


587 


673 


773 


881 


5 


61 


137 


223 


307 


397 


487 


593 


677 


787 


883 


7 


67 


139 


227 


311* 


401 


491 


599 


683 


797 


887 


11 


71 


149 


229 


313 


409 


499 


601 


691 


809 


907 


13 


73 


151 


233 


317 


419 


503 


607 


701 


811 


911 


17 


79 


157 


239 


331 


421 


509 


613 


709 


821 


919 


19 


83 


163 


241 


337 


431 


621 


617 


719 


823 


927 


23 


89 


167 


251 


347 


433 


523 


619 


727 


827 


087 


29 


97 


173 


257 


349 


439 


541 


631 


733 


829 


941 


31 


101 


179 


263 


353 


443 


547 


641 


739 


839 


947 


37 


103 


181 


269 


359 


449 


557 


643 


743 


863 


958 


41 


107 


191 


271 


367 


457 


563 


647 


751 


867 


967 


43 


109 


193 


277 


373 


461 


569 


653 


757 


869 


97J 



VoTB.— This page will be of interest to the student to read, but la not tO 
be recited. 



INTRODUCTION TO FRACTIONS. ^^H 

■ EMTAL EXERCISEH. ^^^^^ 

I, If an apple ia divided inio two equnl puna, what is one of theM * 



two of iheae parts called 1 IIow many halves in any- 

of 10? of 18? of ao? of 

of these putt 



parts called 
a. Wlittl 
Jiing? 

3. Wlint iB JofB? of 4! of 13? of 
M? ofas? ofBO? 

4. If I divide aa appio ioti} 3 equal parU.nlial is 
calle<l? 

5. What are 2 and 3 of these parts called ? Dow many thiids in 
anything 7 

K. The iiuml)cr of equal parts into which a unit may be divided ii 
represented by a figure below the line ; thus j represents Aii(ii« ; ,, 
ihiTiUi ; ,, fouTlhi, etc. 

I. The number of fractional parts taken may be represented by a 
figure above the line; thua, | represents 3 third*; \, 3 fimrthi; |, B 

8. WliatiBiorO? ofB7 ofia? of 18? oflfl? of 817 or27? What 
are i of 137 of 15 7 of 21 1 of 18? of 347 of 88? 

9. If I divide an apple into 4 equal ,>an8, what is one of these parti 
called? If I divide in 5, or 6, eW., equal pans? 

10. How miiny fourths make a whole? How many flflhs? Bi»lha? 
Sevenths? Eighths? Ninthat Tenths? 

■^11, Wllat ialofia? J of 20? iof24? I of 1«T fof 807 4 of 381 *s 
I of 40? »ora57 

la. What is J of 20? S of 157 i of 13? J of 34? [of 37? ) of 801 
A of 32? jofMV 

la. If a yard of muslin cost 34 cents, what will | of a yard oosl T 
Wlial will ( of a yard coal ? 

H. Henry's age is 36 yeaia, and his wife's age is ) as much -, whal 
IS his wife's age? 

|.i. If 5 melons cost 60 cents, what will 7 melons cost at UieMnu 
(Hte? 

16. Wbal will 4 yards of aatin cost at the rftte offB lor J of a 
yard? 

I I , What mnst I pay for three-fourths of a toD of hay if flve-slxtlu 
ofatnncoBttiSO? 

18. Wbai will J of a Ion of coal cost al the rate ot %4.WiTj« \5i\». 



BORMAL DNIOB AKIiaMKIlC. 

SECTION IV. 
COMMON FKACTI0N8. 
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1S4. A Fraction is s Dumber of the eqaat parts of • 
en it 

13S. Fractions see divided into two clamBea; comnuxi 
fractions and decimal fractions. 

1S6. A Common Fraction la ooe iu whiuh the unit l£ 
divided into any number of equal parte, 

137. A Decimal Fraction is one in wtiicb the anit ii 
divided iolo tentha. hundredtha, etc. 

138. A Common Fraction ie ezpreened hy two ddhi- 
bere, one writtes above the other, with a short lioe between 
tbeni; thna, | eipresaes ^ fourth n. 

130. The Denominator of a fraction denotes the num- 
ber of equal parts into which the unit is divided. 

140. The Numerator of a fraction denotes the naniber 
of equal parta which are taken 

141. The Numerator and Denominator are called the 
Terms of the fraction. The numerator is written above the 
line, and the denominator below it. 

■43. Common Fractions consist of three priocipBl 
classea; namely, Simple, Compound, aad Complex, 

143. A Simple Fraction is a fraction having a single 
inte^al nomerator and denominator; aa {, |, etc. 
^144. A Proper Fraction is a simple fraction whoM 



e is less than a onit; 



' t. t- 



^4S. An Improper Fraction is a simple fraction whoM 
valne is eqnal to or greater than a nnit; as f, J, ^, etc. 

146. A Compound Fraction ie a fraction of a friMtion; 
w } of I, t of J of I etc. 

147. A Complex Fraction is one whose nnmerator, w 
dBnominatoT, orboth, arefr&ct\on«\-, »a-i,\ — rK 



H 147. 

^^t dBnomin. 



^\oU 



148. A Mixed Number coaaisu of an imeger knd a 
fraclioD; as, 4|, 53, etc. 

149. The Beciprocal of a camber ie a auit divided bj 
that aamber ; tbaa, the reciprocal of 3 ie J. 

150. The Number of Cases of commoii li-actiuDit ia 
eight Thej are aa follows: 

1. BedactioQ, 5. Divisioa, 

8. Addition, 6. Relatioc of Fractions, 

S. Sabtractiou, ;. Qreai^bt ConimOB Dirisor, 

i. Maltipli cation, 8. Least Common Multiple. 

NoTBB.— 1. Koch IracUDaal pftrt la uaed oa u. filD^le thing 4nij ta therefora 
> unit; haac*, we haie Unttt «nd /raciiunal unui. 

2. Tdo primary conceptioD of a fracdOD ifl thjit It Ifl a nuiDbcr of eqo&J 
"■''"'" ' ' ■ ' of parts of w 



iofo, 



,r i of II. 






miiber of LMnge. Thus 



e cegardBd a 



kNDMEKATION AND NOT.-ITIOK. 
151. Nomeration of Fractions is the art of reading a 
iction when expressed b; figarea. 

Kale. — Bead the number of fractional units expressed 4y 
iKe numerator, and give Ihem the name indicated by the de- 
nominator. 

Name the kind and read the following: — 
. I i. ^. 7. 5f 

■ i 6- I- 8. H- 

■ I- «• H- ». J Of f 

53. Notation of Fractioas ie the art of expresBing 
tiooB bj meanB of figures. 

Knie. — Write the number of fractional units, draw a 
p beneath, under which write the number which indtoata 
wkind of fractional unite. 
(Trite the following fractionB: — 
. Two-thirds. 6. Seven-eleventhB. 

, Five-sixths. «. Eight-tentha. 

. Six-eighths. 7. Elevea-fiftjce^\,\i». 

, Nioff-tentha. i, IweXie-Wa^Ni 



(raw a 
idioai» 

he. ^^H 
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9S HDKHAL DNION ARriUUBTlO. 

ANALYSIS OF FRACTIONS. 
lliS- To Analyze a fractioa is to explain what i> eX' 
pressed by tho fractional notatioa, 
I. Analyze ibe fraction J. 

^LDTiOH. — tu ibe fmctiun |, ihe deDominator 6 indiotea that tba 
lit IB diTided iuu> b e-iiial paru, and die Diunerator 4 denolai Ihu 1 
of these parte are Lakeu. 



1 



i.Dair 


e the follow 


ing fraetioQB : 




■ I 

.J. 

- i- 




6. A 
8. rt- 

7. H- 


»■ l» 
»■ (i 

10. H 



METHOD OP TREAT Hit NT. 

194. There are Two Methods of treating common (Vao- 
tioD^, wbich may be distinguiabed ae the Inductive and Ih- 
ductxve Methods. 

ISA. By the Inductive Method we solve all the difieN 
est caaes by analysis, uud derive the rule& or methods of 
operaiion Irom these analv^es by inferemie or induction 

156. By theDednctive Kethod we first establish Afe« 
general principles, and then ilnrive all the rules or iMlhodi 
of operation from these geoeral principlea. 



inqdwt 



PKlNOrPLEB OF FBA0TI0N8 

1. Multiplying the niimeralor of a fraction by any nvm- 
ber mulapties the value of the fraction by that number, 

Tf ve mulliplr the □nmeralor of a {nctlon bj any number, m H, ihe 
rratilling fraction will express 5 timea aa man? fractiouaJ umla, itch of 
till! sB.mB aise aa before, neace the vaiue of the fraction is G tiiiMB h 
great. 

2. Dividing the numerator of a fr.tction by any numbtt 
divides Ike value of the fraction by that number. ' 

If we divide the numeralor of i fraction bv uij niiuiber, aa 4, Um i* 
niliinc fraction wilt eipreae ) aa manj fmclional iiniui, each of tb* 
laoie the aa before, hence the vuIug of ihe fniclion is divided bj 4. 
3. Jfuliiplying the denominatar o/ a fraction by any num- 
^»r diviftea the vaiiie of IJte /roction by IKol -rmtniwr , 




RKDDCTION OF FBACTIOMS. B8 

KiDce iLc deuumioBlor denult^ tlic niiiiilner o! ei^ual parts into wLidi 
the uoit U diridral, If we muldpl;^ t\\v ■luSDiainaior of a fraction bv an; 
QLUulKr, at 6, the unit will be dividnl iniu b tiiuai as many equal partn. 
hence each fractiooal unit will be | as large aa before, and the oanie 
Qiuuber orfracuoQal imita being taken, the valui: of the frai.-tioD u ^ aa 
grsal. 

i. Dioidxjig the denominator of a fraction by any number 
■nuUipliet the value of the fractvm by that nuni6er. 

Since the denoniuuit«r denotes the number uf equal |>art8 into which 
he unit is divided, If we divide il b_T ant number, as 4, the unit will be 
tivided into i ae many equal parts, hence excb fracliunaJ unit will be 4 
liniai as large as befurE, and the saniE number of fractluoaJ unite being 
Mken, tbe vulue of the fraction will be 4 tijues as great. 

5. Multiplying both numerator and denominator ofafrao- 
Hon by the same number does not change the value of the 
fraction. 

Siace muJtipljiiig the numerator multinliai Ibe value of llie fraction, 
and multiplying the denominator divides the value of the fractitHi, millti- 
pljing both numerator and denominator bo(b aiuUi)ilie8 and dividea the 
value of the fraclioo bj tbe aame number, and hence do«s not change ill 
value, 

6. Dividing both numerator and denom,inator of a frac- 
tion by the »ame nwmjiier doee not change ita value. 

Since dividing the nunienitor divides tbe value of tbe fraction, and 
dividing the denomiaator multiplieit the value, dividing both numerator 
ajid denominator both divides and multiplies the value of the fraction, 
aod hence does not ciiange its value. 

157> Theae principles may be embodied in one general 

law aa followa : 

Qeneral Principle. — A change in the numekatob by mul 
Uplication or division produces a similar change in the 
vaivs of t?ie fraction, but such a change in the denohinatob 
producet an opposite change in the value of the fraction. 

REDUCTION OF FKACTIONS. 
158. The Reduction of Fractions is the pro(»B» of 
diangiug their form without akering their valno. 
ISO. There are Six Cases of reductioo : 
let Nnmbers to frftctioaa. I 4th. To lower terms. 
Sd. FraciionB to namliers. 5th. Componnd to simple 
3d, To higher terms. I 6tb. Complex to simple. 

Norm. — Bedodog- to a Common Aenomitiolor \a bia\ML4»& \a 'duiw «k 



r 



9* HOHMAL USIOS AKITUMBTIC. | 

CASS L 

180. To reduce whole or mixeit.numbera to intproptr 
fraeUoiin. 

MEMTAI. EXEBCISES. 

1. How many fifths in i\t 

BoLDTioK.— In one there lire 6 Jlfthi, and tn * there are i tliiiec 6 8fllii| 
or 90 eahB, wUch uldl^d to 3 Qftlu, equal 28 Uniu ; Iherefura 1^ ^ V- i 
■ i. How many fourths in 7] t \a&\1 m^t in 12(7 \ 

3. How many fifths in S{ 7 in 71? in 8}? in lOJ? 

4. HowmanyaixtlisiniiT inSfT in9i? in lljT 

5. How many Bevenths in T^T in 9^7 in ^l in 13^? 

S, Deacribe the operation we perform in reducing a mixed nomba 
to B fraction. 

WRITTEH EXEHCI8ES. 



1. Kedace 2TJ to foarthe. 

BOJ-nnoiT. — Inwiethareape4 foi 
4 fov.Tlh>, or if», wl 



opra3iti»». 

^ there ini 

4* 



equals l-^. Therefore, etc. 

Rale. — Multiply the whole nuvtber by the denominator o/ 
ike fraction, add the nitmerator to the product, and terite the 
denominator under the sum. 

Bednce to improper IVactions, 



» 



2. 5f 


Jns. V- 


7. 51j. 


5- 12|. 


^».. V. 


«. 36H. 


4. 18f 


AnK. ^. 


9. 24A 


J. Uf. 


Jtm. iji. 


10. 83fl 


6. a»f 


4™. 41. 


U. Mtt 



Ana. *^. 



CASK n. 
101, To redw^ improper fractions 1 
stUxeil nutnhers. 

■ BHTAI. EXEBUISEH. 

I. How many units in yT 



uther. 



BhlchapoSJ. 

Q V 7 in V ? 

D V? in V 

iftTinfJ7 

uHTinHMnH? 



3. How many u 

3. How many u 

4. How many u 
&. How many u 

0. iTesci^be ibe proceaeoficediiclng&nimpruperftsction toAD 



KXDDOTION or PRA0TI0B8. 



WKITTKJI I 

1. How many aoits ia V ^ 

SoLDTiOM. — Since dividluK Im)l1i ii<ritia of a fracUoD operatiom. 
By the same number does ool cliange ils value (Prin. u^lM 

6), by iliTidiug bolh terms by 6, we have iM, or 15). 

' , R^e. — Divide the numerator by the denominator, amd Ou 
guoiient wUl be the whole or mixed number. 
Rednce to whole or mixed nambers, 



»■¥ 


Ana. i. 


'•W- 


«•¥ 


Ann. H. 


».W- 


tV 


Ana. 4^. 


»• w- 


«. V. 


Ana. 8}. 


I'-VM- 


•■H 


Ana. m 


11. 1*1. 



8,V^- 



12. ^ ft.; i^ yd. Jn«. 16^; 13^ 

"- Wf ; ¥(l^; WW. ^-"^ &9iVi; 29^; ^HH- 

CASK in. 
1,02, H> reduce fracttotis to higher tenim, 
I6S. Redaciug a Fraction to higher terms is the 

procBBB of rednciog it to an equivalent fraction, having a 

^eater namerator and denominator. 

MENTAL EZEBCI8EB. 

1, Change j) to twoinbs. « 

SOLnriOW.— In one Ibere are H.*™<i •" i «l>ore are i of \\, which are ^^ 
and In ] Uiere are 2 times t^, whlub are ^ ; tberefore \=f,. 
S. Change \ and | to twentieLhe* j and f to fifteenths. 

2. Change j and % to thirtieths; { and } tosizieenUiB. 

4, Change ( and i in eeventiuthB; | and \ to eigbteentha. 

5. Change j| and \ lo seventj-BecondB; ^ and }^ to 120thH. 

(, Dencribe the process of reducing a fraction to higher term*. 
WBITTE.f EXEBCUES. 

I. Bow many twentieths in | 7 

SoLunoK. — Since inultipljing both terioa of a oferatios, 

fraction by the same number dosH not change iU j^j 

»a]ue (Prm. S), we multiply bolh terma by the i — j^* — "' 

number which wiU give the required deoomina- 
loi, which we see ia 4; hence, |^i). 

Bole. — Multiply both numerator and denominator by iKe 
iwmhmr luhich will give the required dewymxnaijor . 



NORMAL DNIOS 



t. Keduce |, j, aod | to tweiahi 
S. Reduce |, J, 
Reduce ^, j, 



&. Redu< 
«, Redii( 
!. Redui 



'«'"■ A- A. H 

id i^i ti) tweatiethB, Atis. i^, ^. ^. 

id i to sisteeothB. ^n«. ^, H' ft- 

and tV to thinioths. An^. H.Jj, fj. 

and i^ 10 foriy-«ighths. Ana. jj, fj, \\. 



! i. i, -,1^. and H to laOthB. 



'I""- iV.. Hf. HI. Hi- 



104. To reduce fruclionM to lower tennn, 

165. Beducing a Fraction to lower terms ie th« pro- 
eesfl of reducing it to au eqaiTalent fraction having a enuJlei 
Quni'irator and denominator. 

Principle. — A fraction is in its lowest terms when tht 

KUTTwraior and denominator are prime to each other. 



Am. f. 

Ant. |. 

Am. i. i 



I , Itcduc« ^ to founhB. 

SOX-UTION.— On* eque ,,. 
\, f, oquaU M many fourths &i 
f, eqiisls i- Therefore, etc. 

Reduce 

a. a to 4t]u. Am. ;. 
a, H t" i^'^- -^"*- *■ 



5. it to Tths. 

6. H lo SthB. 
1. 1^. Mto* 



oPEKAnov. 

6)Jt=t. 



8, BeecriLe tlie process of reducing a fraction to lower u 

ffBITTBM BXKBCIBEH. 

t. Reduce §^ to fifths. 

SoLonoN.— Sine* diTiding both tenuB of a fraction 
by the same number does not change ita value (Prin, 
I), we maj nvluce }} to lower terjiia by dividing both 
Quraeralor and denominaloc by 6 ; diTidiug, we have 
U equal to } ; and since the terms 4 aad 6 are prime to each olhei, It* 
oiiction ig in i(« loweat lermg. Therefore, etc 

Rule I. — Divide both terms suoceaaively by their oommn 
factors. 

Kale II. — Divide both terms by their greatest comnwii 
divisor. 



EIDDOTIOR or FKAOTIOS 



BedQce the following fractions to lowest terms: — 



t. H.iS- ^"•■i.f 


'• HJ, MS- 


An., f, A. 


«. H, il- Am.i,{. 


9- m «»■ 


J". H. i 


i. a. u- 'i" 1. i- 


»• Mj, hh- 


^"..«,f 


4. H, a. An,. J, I 


>o. «».«»■ 


J".. H, f 


•• )ft. m- An,, i, J. 


t 1 gl g 1 42S7i 

' '• TTTT' iTWrr- 


^"■- H. Ht- 



0A9E V. 
16G. To reduce compound fractions to simple mi.es. 

nSRTAL SXKBCI8ES. 

t. WliatiBtof i? 

SonmoN. — i of i ifl one af tha ihrti equal parts into which 1 nu; be 
diTlded; If each fourth la dlvlileil Into 3 equal puta, i fourths, or the imK, 
Will be divided Into 4 tlmee 3, or 12 equal paj^ ; besce e»ch ptut la A of ■ 
unit. Therefore, j of t la A. 

2. WlialiBjof i? iof i? (of JT 

3. What fa J of j? J of ^V fir of A? 

4. WhatUiof i? (of I? |of 1? 

5. What ifi i of ][? [ of }7 t of J7 
ft. What is ) or j? 1 of (7 | of V' 

1. In reducing & compound fraction to b, simple one, whftt do m 
io with the DumeratorB, and wliat with the denomlnaiora? 

WKITTEH EXEBOISES. 

1. What is the value of } of |7 

8oi.nTiOK. — i of 1 equals ff (Prin. 3), and since \ opebatioh. 

of I equaJa A, } of J equals 3 limea X, wWch by a „r i__ 

Prin. 1, equal.il or t. l°l*~ ^ 

id the denomir 

to both terms. 

HoTB. — Redilce whole or mixed oumlierB to fracUons before cr 

3m reduction m ■ aimtiiii fVaEtloD. To reduce complex fractlooa to timpU 

cnra, tae Art 188. 



Knle, — Multiply the numerators togethi 
,\atora togeUixr, cancelling the factors 



What is 

J. f of{r 

*• fofA' 
6. foffjr 



Aixs. if 
Ans. 
An..H. 



8. fotjofjr 

fi. I of 4 of ^ r 

10. |ofi of ii? 

11. lofjofjoffl? 

12. JofJiofHofMf 

18. Hof|tofHoftM>-<»"H4 



tfB 



NOBMAL UNION AKIIHHXIIO. 



I 



MEHTAI. EXBBCIttEK. 

1, A man gav^ tuB vm ) of j of a dollar ; how macli did the bo} 

9. &■ mail oiiniug i of ihe Block of a bank, sold } of Ida aWck 
how moch did be sell ? . ^ 

B, & boy earned ] of a dollar And gave taia mother } of It ; bo* 
mach did he givts hia iiiotJiei7 "^ 

4, Having J of a bushel of appIeJfl gave I of them V) toy liiler' 
what pari of a buabel did I give her? ^ 

5, Having lost \ of my laoaey 1 found ^ of whal I lost, and then 
had ¥140 ; how much had I al llrat? 

ft. At ] of a dollar a gallon, what wJU j of a gallon of syrup costl 
1. At } of a dollar a yard, what will j of a yard of cloth cost? 
8, At $6} a barrel, what will | of a barrel of flour coatT 
0. At $81 a case, what will J of a case of alatcB cost? 

WBITTEIH EXERCISER. 

1. A bad 4 of » ton of hay, which is | aB much as B has; 
bow macb has Bf 

what B has is 4 timea ^^t 
Tiierefor'e, etc 

S> A baa f of a certain sum of moaej, which ia J of what 
B has ; bow macb baa B ? Aju. ^f 

S. A barrel of Hour coat $8|, and a barrel of Gab coBt } >i 
much ; what was the cost of the fisb ? An». $6|^. 

4. A lady bought ^ of a yard of velvet, at 815| a yard; 
what did it coat ? Ans. $13^^, 

i. Henry having ^ of a quart of nuts, divided tbeo 
unong 8 of hie Bcboolmatee ; what did each receive? 

Jn., A. 

5. A owns If of the atock of a railroad, and } of this ia H 
times what B owns ; bow mucb does B owq J Ana. ^ 

3. Mary shared ^ of a bushel of berries with 8 of bn 
■ehoolmates ; what did each receive? Ana. -^ 

8. I drew g580 from bant, which was | of what etUl » 
rained in bank ; what wae my bank deposit 7 Ann. $13T6, 

9. William lost { of | of bis money, and found that $I3l 
a ^ of j of ^ of what remained ; how much bad )w ^ 




i 



■ llBDirCTIOH OF ?BAOTIONS, 

COMMON DEXOMINATOB. 

167. A. Common Denominator is a, deuominator c 
mon to aereral fractious, or a deuomiDutor to which all maj 
be re dace d. 

168. Similar Fractional Units are those which are of 
the same kind ; as SJi/lhx and 2 Jiflhs. 

169. Disaimilar Fractional Units are those which at« 
of differeat kinds; as, B /ourtka and Z fifths. 

Principle. — A commo'i denominator of several /racliong 
aist be a cotivmon maUiple of their denominators. 

MENTAL EXEBVIIiEB. 

1. RedniCs } and ] to a common denominator. 

SOLOTION.— A connnon dcoomlnator for ihirdi and faunhi \a liMUu, 
r , , , _,,, __ Y wid In I, etc. 



o« there are H, 


ndlnitlierB»«iofi],of A 


Reduoe to a com 


Hon denominator, 


a. 1 and 1, 


1 .V 1 .nil 1. 


a. J and t. 


6. i and \. 


i. * and f 


1 I. i mil /. 



*101 



8. Describe the process of reducing two fractions to a CDmmol 
iminator. 

WRITTEN EXEBCISEB. 



Redace j, J, and ^ to a commoa donomiuator. 

UTioN. — Sinoe the product of llie denoiiiinatora opERi 
the IjactianB i^ a coniluoii multiple nf their do- t ) (^ 
ininBlnn *vfiv7 whifh «,imla HO will hp thi. " •' * 



a, 4x6x7, which eqiialH 140, will be the „ 

Rommon denominator. Then multiplj-ing both terms tlti Ill> nf 

Bf (bjSxT wehave S=tJl (Prin. 5). Multiplying 

boll terma of 167 4X7, wb have t=^li, etc. Hence the foUowing 

Rule. — Multiply both terms of each fraction by the dt- 
nominators of the other fractions. 

Reduce to a common deaomiuator, 



2- }, 1, "ii ^■ 


J""- tH. tH. Hi 


a. i, », .nd i. 


^'•- fh- m. m^ 


t. I. }. Md ^. 


A,i..m.M.m 


6. I, i, ..d H. 


-!"■■ m. m. at' 


e. 1, i .nd H- 


J"-' m. m. M 


7. «,H,.nd4i. 


^"•. HW. «W, fW- 


8. h i, l f. md i- 


"<"■ Nh. -AW, -ffh. A%. WM- 


9. Show that the com 


luoQ denominMor ot BfevstaX^^catiw* 



A> s eomaion malttpli* of tfae denominfttOTB o^ X.\ioeft ^wswww- 



I 
I 

I 

I 



100 N3EMAL CNIOH ARITUMETIO. 

LEAST COMMON DENOMINATOR 
170. The Least Common Denominator of eerersl 
frnctiona is the amallest denominator to which all may be 
reduced. 

Principle. — The least comvwn denominator of several 
/ractions is the least common multiple o/ their denominaton. 
I, Bedac« j, {, and J to their least common deoomiaator 
SOMTTlOH.^We &dA the least common multiple opkbatiok. 
et ihe deaominalon to be 2^ hence 24 is the least ^_ q M.=21 
eonunoQ deuoDiimitor. Divuliiig 34 by 3, the de- ' „ 

nomiiuitor of i, we find we must multiply 3 by 8 to J=-5?==JI 

prc)duM24; hence raultiplyingboth terms of J by 8, ''^^ 

we have t=i4 (Prio, 6). DiTiding 24 by 6. the j-r"'^* — j) ' 

denominator of j, we find we must multiply by 4 •>^* 



to produce 24 : hence, mulliuiyina both terms by 4, i Txi -i 

we bare t=H, etc "^sxi " 

Rule 1. Find the least common multiple of the denomi- 

natOTB, for the least common denOTninator. 

II. Divide the least common denominator by Ike denomiw^ 
tor of each fraction, and multiply both terms by the quotient. 

NoTR.— Reduce compouod fraetiouB to simple ones, mixed ntimben te 
Improper fnwtloas, and all Co their lowest terms, before flndlDg tbe leaat 
GommoQ denominator. 
To their least common denominator, 
a. Reduce j, J, A ^" H, H. H- 

8. Reduce j, A, (■ ^~.. Hi H. H- 

I. Reduce i, H, H^ A-- ». H. W- 

5. Reduce 4^, 5|, 7f Jna. ^, ^, ^. • 

6. Reduce J, «, «. An,^ O:. H8. i* 
I. Reduce }, «, fj, ft. 4™. «}, JH, M. HI- 

8. Reduce ^. 6*, ». A, H- ^™. W. W. H. H, «• 

9. Reduce j of J. | of 3j, Ulj. Am. m. Hi. WW- 
10. Reduce i. J. J, J, J, ), j,, J. ^,.. fflj, M(V, elc. 

ADDITION OF FRACTIONS. 
171- AdditiOL of Fractions ia the process of finding 
the Bum of two or more fractious. 

PBIIICIFLKS. 

Ta add two or more /roclioTiit, thetf muit eappflM 
'mUar /rtutitmal units 



-— ^ 


ADDITIO OT FfcAOTIOSB. lOl 


1 To add tun or more fractions they muW b« r«dvc*d to 


a common denominator. 


MEXTAL EXEB'.IHS*. 


1. How m»ny wiOw in i and JT 


SoLDTioH.— 1 1> eqiuLl 10 1 ud 1 11 equft] to 1 ; | ud t >n J, wUob li 


•qiul lo li- 


Pindthemim 


■J. Of i tud 1. 6. Of } and (. J 


». Of 1 and (. 1. Of 1 Mid J. 1 


4. Of land (. 8. Ofjwidl, 1 


5. Of i and }. ». Of | and ). ■ 




onlikeT 


WBITTEN BXKBVIHeS. 


1. What ia the sum of }, J, and J f 




^,S;r„'.r.^tl=Pi.'ir'L4' i^tA-i^«- 


Rule.— Seduce Ike fracliont to a common denominator, 


then add the numerators and write the etim omr the oommon 


denominator. 


NoTM. — 1. Reduce cuntpoiuid fractloni to rimple OMt, uuj r«dUM MOk 


fnetioa and the sum lo IdohC tenoB, 


a. To add mixed DiunberB, add liiH InUvera and ttaetioiit h:j aratnly, and 


Ihea UDlte tlelr tuma. 


S. Find Ibe snm of J, J, -j»j. ^nn 2-^ 


8. Find the sum of J. J, |. An,. 3^ 




4. Find the bgdi of |, f^, f|. -Inn. S^j 




&. Find the sam of \. J, J^. ^nr 2^ 




•. Find the Hum of 2}, if, f^. vfn«. SJl 




7. Find the sum of J, j, |. 4- '<"«■ 81 




8. Find the aain of (, J, f, |. Jn-. 8^ 




9. Fiod the Bom of |, |, f,, |^. Jn«. 8 1| 




10. Find the enm of 2f 4}, 3^, 1^ ^^- l^H 




11. Find the earn oflj. tJ, 9f>,. 1|V' '^'>«- ^''111 




IS. Find the Bum of31V3&T4.22/[.aodt| Jv.Hi^, 




IS. FfDdtlieBDIQOn7i.49^.21flf. IS^. ^n«.10»l]| 




14. Ffa4llMsainor}or|.l<iri,lo< V Aiu.<i^^. 


tt-Ffodti^mmofi. i, J. 4, t, ^, 1 4, ^. AmAWA 



NORMAL nmOK AKITHMBTIC. 



^ 



SUBTRACTION OP FRACTIONS. 
173. Subtraction of Fractions is the process of Boding 

th« difTereoce botweea two fractious. 

P8IMCIPI.BB. 

. To svblracl two fractions they must expresa timiiat 
fractional units. 

. To subtract two fractions they must be reduced to a «« 
man denominator. 

HE NT A I. BXEBCIHKH. 

I. How majij 12tlu in the djffere&ca between { and ]T 



Subtnot 




^^_ 


a. i from i. 




f from (. ^^^1 


8. ) from ]. 




I. i O^cn j.- ^H 


*. |from|. 




S. i from l ^^M 


5. ifromi- 




9. [ from l 


It. How than bIuU we Bnbtmct 




•ntuUikoT 










EXBBCIKK». 



i-s= 



1. What is the difference between | and J ? 

Solution.— Reducing the fractiona tu a common 

I deDominalor that they iubt expr««8 HimilBr fnicdoiinJ 

I mute, we have J=} j imd S=^H- ^ smeahi-Keondi _ 

I isanae^sevmiy-eeamdjii^aj%iall»eDenty-8gcimdK. Hence 

the ibllowiiig 

Role. — Seduce the fractions to a comnvm dejwminator, 
I take the difference of the numerators, and write it over Hit 
eoTmnon denoTtiinator. 



NoT».— Kaduce 


^mpoDnd fncUoni to simole ones, uid rednea oek 




Subtract 




«. 1 from f 


Jm. A 


»• H f'om H ^n. ff, 


t. \ from j. 


^»>-H 


10. M from H. ■ Am. ^ 


4. } from |. 


^■u. A 


11. A from i of A. Am. ^. 


S. I from A. 


^«., A 


•2. IJ from t of 3J. Jnn. Jf 


8. }f from H, 


^"•■tih, 


18. ? from Jof Jlj. Ans. ^ 


'• ft *»" H- 


J».. «. 


14. j of fl from i of H- ,^nr A- 


«. H from H 


Jn..A 


15. J of } from Jot H. Aru.it 



BUBTRACTION OF FKACTIONS. lOB 

itract 8^ from 1^. 

[, — We csmiDt subtiai.'t i from f , 8o we take 1 from 12, which 

qualB If or V; t &«□ V leares J, and 8 from 11 leavei S; 



17. Sabtracl 8| from 12^. 


Ant. Si. 


18. Sobtract 5| from 1 o|. 


JM.H- 


19. Subtract 10| from 30J. 


Jns. H. 


BO. Sabtracl 12^ from 24t«i- 


Aru,. llf,. 


81. Subtract SOfJ from 30f 


^Jw-H- 


K8. Subtract 40^ from 60V^. 


4ns. 19H. 


WKITTEM FBOB)LEHH 




1 nr iDDinoB and bcbtb*ction or fbactions. 


I. AhaB$54, Bhas$4|,andCbas$C|; 


how much mon« 



Uve they all? Ans. $l^. 

2. A miller grouad T^^ basbels of corn for A, 9} for B, 10} 
for C ; how mach did he grisd iu all ? Ana. 21^ ^t^ 

It. A lady bought material for a wrapper costing $1^, and 
buttons costing ^^ ; what change sboald she receive from a 
»5 bill? ■ Ana. $3J. 

*. A lady went shopping with $100 and paid $12^ for a 
bonDet,$32f for a dress, and $52f for a cloak; how mnch 
money did she bring home ? Ann. (2.12^. 

5. A boy gave 12^ cents for a slato, 1S| cents for a knife, 
S7^ cents for a grammar, and 62^ cents for an arithmetic; 
what did they all coat 1 Ans. $1,311 

e. A merchant bo Qght two pieces of mnelin.each containing 
11 J yd.; a^r selling 57J yd. from them, how many yards 
remained? Ane. 26-} yd. 

1. Mr. Weeks finds that his family burned last winter 1) 
tons of coal in December, 2| tOQH of coal in January. 3^ 
lOQ9 of coal in February, and in March If tone; how mncb 
wu bnrned daring the four moathef Anx. T^Jtons. 

B. Four loads of hay weighed upon the scales 49^^ hnn- 
dredweight, 43^ huadred weight, S9^ hundredweight, and 

fg hundredweight; what was the weight of the hay, the 
ht of the wagon being 15^ hundredweight ? 
Ann. 115^1 hundredweight 



IM 



NORMAL UNION ASITHMSTIO. 



MULTIPLICATION OF FRACTIONS. 

173. Multiplication of Fractions i 
Qndmg a product when one or both factors are fractions. 

174. There are Three Oases: let. A. fraction by an 
integer; 3d. An Integer by a fraction; Sd. A fraction by 
a fraction. 

OAHI L 

175. ^o multiply a fraction by an Integer. 

HEHTAI. EXEBOIRE*. 

1, How man/ are 5 limus j^? 



SoLCTiOH — 5 Umea ft are \i, which reduced to IM lowBSt lenuB eqn«lB f 


SoLDTioN 3d.— 6 HnieB A •«li»' Ai <"■ i : 1*" 5 Hmes -ft equal J, 6 Uma 


A eqoala 2 timea ; a 


r § ; hence 5 tUnee A equalB 1- 


How numy are 




a. a limes jT 


6. SlimesBiT 


8. 6 Ume» A' 


1. 4 limes Tj? 


4. 7 Umae Jf' 


B. 8 times 6}T 


». e times ij7 


ft. 9lime8 4^T 


10. Since 6 lime 


e A equals t, bow may this resull be obtainod bj 


omitting the aualysiB? 


U. How Ihen 


may a fraction be multiplied by omitting &•■ 


tnalTBKT 






wHrrrBs exkboises. 


1. Ualtipty H by 4 


SoLimoKi.— MaltipIviDg the numerator (Prin. 1), opekaitov. 


we have 4 timra 1 
nominator (Priu. 4 


e<IuiUB Ji; or, dividing the d»- lljrlniH 

, ^. ha.;4 tim'«, li^lE, or SJ. |}J ^J 


Etde.— To m 


uitipiy a fraction by an integer, tnuUtp^ 


the numerator, c 


rr divide the denominator. 


Multiply 




B. H by 6- 


Am. 5J. 10. 1-^ by 5. Aru. 89}. 


i. H by 5. 


Ang.il 11.18^ by 3. An».5H. 


4. H by 13. 


^ns. Ui. VI. 28^ by b. Ans.USl 


». U by 18. 


Am. 9^. lis. ITf?- by 7. Atie. 126. 


•. if by u. 


^>w. 71 14. 24^ by 12. Am. asij. 


7. HI by 28. 


Ans 281 ' 15- ■iBil ^J 13- -^"e 604- 


* m *'733. 


^J18. 15. ! 1«. laSi^ by 18. An». 2310t 


"^tH^^jJ"- 


4ni..l9A-\"-*^*"^^^^^ ATv»-W<i^ 



HULTIPLICATION OF FRACTIDNB. 



176. To tnutUply ■ 



CASK n. 
II inteyer by ii fraction. 



B 17* 

^1 ItKMTAL EX£aCISE«. 

H 1. Mulliplj- 13 by }. 

^B BoLnriON.— 12 multlpUed by ont equals IS, bfoce 13 mnltlpUed b; { tnitali 
^ffof 18, wlitehl»3, mdiamaltlpUedby jeqmJaStlmatS, whlctiMB^I. 

». 16 by J. I 6. 80 by I- 

a, 26 by |. 7. 10 by 2]. 

*. 86 by ». 8. 50 by 3f 

S. 26 by j. I 9. 60 by 1). 

10. In maltiplylag 13 by ), by what do we divide 13, tmd by wlui 
do we multiply the quotient? 

11. How then may wc multiply a whole number by a CroctioD T 

IVKITTEur EXEHC1B£8. 

1. Mnltiply 1 by |. 

SoLTmoH. — 7 multiplied by one equals 7, hence 7 
muiliplied by \ equals \ of 7, wltich ib {, and 7 mulU- 
plied^y t equals 4 times J, which equaJa V- Thera- 

2. Multiply 28 by If 

SoLunos.— Multiplying 28 by 3 and dividiiig hy 5, 28 

we have 28x1 equals ISJ; and then miikiplyiug 28 74 

by 7, we have 199 ; adding 198 to 16j, we have 2l2t. 5/ 

Therefbra, etc °l°* 

I6t 

196 

212{ ^ 



Rnle. — Multiply the integer by the numerator 0/ the mul- 
tiplier, and divide the product by the denominator : or dividt 
JiTSt and then 'multiply. 

Multiply 
t. 9 by |. 
t. 10 by f 
5. 18 by I 



8. 27 byf Ans.\%}. 

1. 88 bT ^. Am. 100. 

I 8. 180 b^ \5t. Ane.3S*4. 



9. 144 by H, 


Am. lOa. 


10. 284 by IS. 


Ana. 'i76|. 


11. 256 by T^. 


Ang 2032. 



12. 180by25Jf. Ans 46211. 

13. 196by^of^. Ana. UH 

14. 648byHot^- A-«.^\«K 



[ 



HORUAt, nKION AKITBHETtO. 



177. To multiply a fraction by a fraiOton. 

HESTAL EXEHCISES. 

I. What IB the product of } bj ( t 

BoLDTion. — ) multiplied by mu equals |, bence f moltlpUed br I eqadi 
loff, whiati U ft, HQd ; mulUpUed b; i equ&U 3 Umet A> wUcb !■ H 
Therefore, etc. 

What iB the product 

a. OfJ by IT I 6. OfaibySiT 

3. orjbyt-tT i.onihji? 

t. OfAbyAt 8. OflAbyHT 

5. Of J, by A' I »■ Of 51 by 4} T 

10, Id multiplying f by {,what do we multiply together tbr thi 
numerator of the product and what for the deaomiimtor T 

II. How thoD do we multiply a frftction by a froctiont 

WRITTEN EXEBCUIBS. 

1. Whftt iB the product of | by J F 
SuLunoK.^ multiplied by one equals j, hence j opekatioh. 

' ' ' " ■ ixl=tt 



BoLtrnoii 2d. — { times [ equals ^ of 6 times j ; 6 times } egnali f 

(Prin. l);andlofV«liialsI! (Prin. 3). 

Rule. — Multiply the numeratorg together and the denomt 
natort together, cancelling cominon /actors. 



NOTI.— Practically thli 


ou,e is tbe 


ame 


as aniljig a fractional part of ■ 


fraction, but theoretlcttUy the two^es ai 


-e eoUrely dlsClDct. 


What is the pfjfilact of i-i 




2. fbyf? -^ 


An,. A. 


a 


HxHxW ^«-Hi' 


8-HbyA? 


An., i 


9. 


HxMxn? ^*«-i. 


t- HbyH? 


An.. ^. 


10. 


lajxaj? ^wr. io*i, 


i- ixfx?xi? 


An,. H. 


11. 


njxl6|T ^n«. 390. 


1. HxAxH? 


An., il 


12. 


27^x21S? .dn*. 69frf. 


7. A<Hx||? 


An,. ^. 


13. 


391x33^. ^>M. 18Sa 




M. .iulliplj A of H by ft of H. /!»«. A- 

/5. Moltiplj H ot H by H ot Vtl> ^n-- H- 

!». Mallfpljr « of W b j ^ of TO. *•"•■ *»« 



■ lirLTIPLIOATION OV PBAOTIOHS. 107 


ItEBT&I. EXEBUI8EM. 




1. How much will if yards of muBlin ««l, at 


e cenla a yardT 


a. If you give to S boya each 3} apples, how 


many apples will il 


taket 




3. Bow many dollars does that man give away who gives lo each 


of lObeggara | of a dollar? 




4. How much will 15 inkslands coet at the n. 




(ofadonaiT 




5. What will IS Letter-writers cost at the rate 


of 8 for A of a dol 


ki! 




6. If a man can dig a rod of ditch in J of a day, how many lodt 


can he dig in 4i days 7 




1. Multiplying by f is the same as taking what part of a nnmberf 


8. Show that a fractional part of an integer equals the product ol 


Ihe integer by the ftactiou. 




». What will be the coat of 2i yards of cloth 


itlSiayani? 


10. What will 7i bushels of shelled corn coat at 


S^iccntsabuBhelT 


11. A lady bought 4} dozen apoons at t6| 


a dozen; what did 


(hey cost her T 




wniTTKx e:zkrcibkb. 




Eoquiied the cost of 


, 


1. 96 lb. of paper, at 2j cts. per pound? 


An*. 12.72. 


S . 476 lb. of beef, at GJ eta. per pound ? 


An6. $33,061. 


8. 130 yd. of iDualiQ, at 16| eta, a. yard 'f 


Aia. 534.371. 


1. sar Bheep, if 1 sheep cost S) dollars ? 


Ans. ?3328i. 


fi. 180ton8ofcoal,atH0.6:2ipertonf 


Ans. tiei2i. 


<. 7201 lb. of sugar, at 6 eta. a pound ? 


Anjs. 543.78. 


7. 81 barrels of flour, at *6i a barrel P 


Ans.tm- 


8. 6t yards of cloth, at fsj a yard ? 


Ans. $33H. ' 


9. 3f bushela of apples, at 8j a huabel ? 


Am. 52A. 1 


1©. U handkerchiefs, at 87i cents apiece ? 


Ana. 531. 


11. 61 tons of hay, at tej a ton ? 


AfU. *46H. 


IS. 81 oorda of wood, at f4i a cord ? 


Am. 538A. 


18. 15 barrels of vinegar, at »4f a barrel F 


Ana. 171^. 


It. 16i quarts ot beans, at $0.18} a quart T 


Ana. 53.09|. 


16. What is the value of JiXHXAXm ? 


Ant.M. 


1«. What is tbe value of HX^^mXffi ? ^nt. ,h- 


17. Talae of Hf Xi-MXiWiXiWi ? 


Ana.^ih- 


Son.— la BiiinplBB Uta IB, 18, IT, and 18, reaolTO 


the inui«i«,WiT» *»* 






^ 


it 



[ 



.08 noRUAL nsioN arithhetio. 



19. Valneof(i+A)xA + (A+i)X3T Ang. 3/A. 

aa ValQeof(f+H)x(| + A)xHxM*7 Jtm. 3^. 
81. Value onAx*A+CH-3t)-(5K6-,»r)? 

Am. aSHf 
28, Find the valne of 73271^— (33^+37^) diminished h> 

C6K6T^)x49i|. 'i"* ao,VA. 

25. Mr. Fish rented a boaee at $13} a month, tBkiog a 
lease for 5 jears ; but dieposed of the lease at the end of 3) 
years; how moch rent did he pay ? An8. tI66TJ. 

24. A bill of books at retail amounts to t376f, bnt I jjeti 
redoctiou of | for wholesale and ^ for cash [ what was the 
exact amount of the bill? Anx. |235^i. 

26. Mr. Aldeu bought 52^ bashels of wheat at 62^ cts pel 
bashel, and sold ^ at 69| cts., knd the remainder at Tl| ct& 
per bushel ; what did he dear by the transaction ? 

An». KiS^. 

DIVISION OF FRACTIONS. 
17S. Division of Fractions is the process of dividing 
when one or both of the terms are fractional. 

179. There are Three Oases: 1st. A fraction by an 
integer; ad. An integer by a traction ; 3d. A ftoctioii by > 
fraction. 

CASK 1. 
ISO. To divide a fraction by an integer. 

1. Hown 



How many times is ^ 

t. 8 contained in j? % ■ / l' «. 4 contained in 8JT 

3. 6 contained in \i? n \ 7.6 contained in 12jT 

4. 6 contained in j7 §,7 contained In 6|? 

5. 7 contained in ^? ' | 9. 9 conlained in ll^J 

10. Since fj-i-i^^^, how may we divide a traction by a mmbtf 
that will divide the numerator? 

It. Since |f-M^t> how ma; jee divide a fraction by a nomtW 
that will not divide the 



^V Division OF FKACTIONB. IW 




1. Divide ^ by 5, and also by 6. 


m have tf4-5 equals A (P™!- 2)- H-i-&=A 


SoLOTiON 2».— Multiplying the denominator of M opibamos. 
by 6, we have +f4-6 equaL il, or A (P'in. 3). H-^=H=A. 
2. DiYide 822J by 4. 


Solution.— Dividing 822 by 4, we have 205 and a opsbatiom. 
V i V di'ided bj i equst H ; bence the quoUent U ^|^ 


Role. — Divide the numerator or multiply the denominator 
of the dividend by Ike dimsor. 


Note.— HedacB a mixed Dnmber to a fraction ; or divide (he tnUger, 


Divide 


S. ^ by 3. Arts. ^. 
*. B by 4- ^«s. tV. 

5. H *»y 36- ^n«. jij. 

6, fofVbyl. ^ns.i. 
'■ 4of-Mhy9. Ans.^. 
8. JofJfbylS, ^ns.^. 


10. T85f by7. Ang. 113^- 

11. 287|byia. Ang.iH^. 

12. 129|byie. Ans.S^. 
18. StSAl^ylB. Am.b»-^- 
U. 1284-^ by 2G. ^n*.49H| 

15. 1347iV''y30. Ane.U^. 

16. 2892^ by 36. Ang.B(l^^ 


CASE n. 1 


181. To divide an integer by a fraction. 1 


KENT A I. EXEKCISEH. 


1. How tnanr timw ia ] contaiaed in 3 ? 


Umes, 1 ti conUined In 3, 4 HmeB 3 ttaes, which are 13 timeei and } lacoo- 
Utoed b 8, i of la limes, or i timet. Therefore, etc. 


How many times ie 

a.J conUined in 61 0. IJ contained in 31 

S. J contained m 8t ^. 1| contained in 7 7 

10. In dividing IS by j, by what do we mnltipJy 12. and bj whal 
do we divide the product! 

11. How then may we divide a whole number by a fraction with' 
ODtUuuuljaiflT J 



r 



10 NOaHAL OHIOK AalTHHSIia. 

WBITTEX EXKBCIBBa. 

1. Divide 10 bj the fractioa j^. 

BOLimDa.^IOdi Tided bj one equals 10. heaiw opekaticw 

divided b; } equola 6 timea 10, und 10 diridiid jq . > , 

Umes 10, winch equals 12. Hence the 

Rnlfl I. — Multiply the dividend by the denomituitor of&t 
fraction, and divide the product by the nuvterator. 

Rule II. — Invert the divinor and proceed as in multiply 
eation of fractions. 



I 



Divide 






a. 5 by f 


Ans. 8i. 


8. 15 by 8J. Ana. If 


8. 9 by f 


Ang. I5|. 


9. 256 by 33^. Ana.»Q. 


4. 12 by f 


Ani. 14. 


10. 5ft3 by 2^. -^n*. 232. 


5. 21 by 2i. 


Ans. 12. 


11. 558by8f Ana. 63. 


6. 30 by f. 


Ans. 48. 


12. 63aby 19^. Ans. 33. 


7. U4 Ijy 2f. 


Ans. 64. 1 18. 729 by 2% ^m SSf. 




CASE m. 


182. To divide 


a fraction by a fractUm, 


UEIVTAL EXEBCIHES. 


1. How many times Ib J contained in 1? 


SoLtmos.— On. IB iiontataed In J, g times, aud If 1 1b conl*inod In i 


HmeB, i la couUiued in 


i times j Um^a, wbU'.li Ib V. or 'i" Umcfl ; and 


Bonl*taBd In S, I of V, 


r V times. Therefore, etc. 


How many times Ib 




a. i contained in }T 


6. I contained in Itr 


8. {contained in ^T 


I. ! contained in 3| T 


4. 1 contained in J ! 


8. VV contained in 8V, T 


6. ^ contained in \ 


it 


9. (contained in 917 



10 In dividing J by J we multiply ! by what, and divide the pro- 
duct by wh&t? 

11. How then may we divide a traction by a fraction without Al 
uBlyniiT 



WMITTEN EXEBCISeS. 



1. Divide f by f. 

BoLDTlON. — j divided by une eqiialB I, fieuoe ) otERATlOK. 

divided by \ equaJa S timtw j, ftnd j divided hj 5 j . t 

■ialhB equals i of 6 timea I, whicb is { limes J, fjf"- 

<riM egiuUfl H, or H. Therefoie vr« iiave the ' *; 



KATIOK. I 



DIVISION or FHACTIOHB. 



HI 



Bule I. — Multiply the dividend by the derwminator of Om 
i,\v\»or, and divide by the ntimeralor. 

Sule II- — Invert the divisor and proceed as in muUipli- 
nation of fractions. 



Note.— Reduce miied aumbere to ebople fraoUooj. Wh 


nthedhtoork 


ilble. 


Invert emcli term uid multlplj, uucelllBg when pea 


Divide 






a-ltJi 


An,. IJ. 


11. lAbj 12A. 


An,.fM, 


«■ A k, t. 


Am. H. 


K. 16fi by 8A. 


Am. im 


«■ 8i by H- 


An,, if. 


13. ITA by lOf 


An,. 1|H 


s.«b;iH. 


An,..f,. 


14. 21) by 12A. 


An,. IJt 


«• H tJ * 


An,. 2. 


1.1. 25^ by Ibfy. 


J»8. l«ft 


I. fjbjtt. 


An..lU. 


1(1. 331 by ISA- 


An,. 2«1 


»• A by H- 


An,. IJ. 


11. ft by A of tt- 


.471*. liJ 


»■ Hi i-y m- 


^».. If 


18. ilofTA-byH 


J™. 6H 


■0. HfKrttf- 


An., it. 


'ID. H+AiibyJix 


Hi-^»,.ii 



MENTAL EX£R4;UIES, 

1. ira/ard of cloth cust j oC a dollar, how idbdj jarde cui fOQ 
bnj for 13 dollars T 

9, Harf gave |12J fbr Bilk at the rate of tSJ a jard ; how man) 
fardfl did she buy T 

8. How loag will ii require for a man to earn $33, at the rat« of 
t2iada77 

4. If 2^ barreU of apples cost (15, how man; barrels can be bought 
for IS dollars I 

5. How aumj building lots of ) of an acre each, can we make out 
of 13 acres 7 

6. A lady distributed $20 equally among some poor people, giring 
them tbj apiece : Itow many did she aid? 

I. A school girl bought 6 yards of ribbon worth 5\ cents a yaid ; 
how many apples worth l\ cents each would coat the aameT 

8. Mrs. Bear exchanged 20 pouuda of butler, at 15 cents a ponncL 
for calico, worth 13^ cents a yard -, bow many yards did she recelveT 

9. A Bchool-boy shared 14 apples equally with hia companions, 
giving to each 3J apples ; required the number of his compaoiona. 

10. A grocer sold 8 bushels of potatoes, worth $| a buebel, and 
received for them egga at the rate of ${ a dozen: how many e^^^d 
hegnr 



112 MOBKAL UMIOM ABXTHKBTZO. 



It If a pound of brown sugar cost 7^ cents, how manj 

ponncLs can you buy for 2.5} cents ? An». Z^, 

BuGGEsnoK.— The analysis gives H^XHt which 1^ it^tmrfHif 
and maltiplying equals SJ. 

2. If a quart of vinegar cost 18f cents, how many qoarti 
can be bought for 52^ cents 7 Ans. ^ 

8. If T yards of book muslin cost $5|f , how much will 5 
^ards cost f Ana. $4.10. 

4. If 15f yards of ribbon cost 45 cents, what will 6 yaidi 
cost 7 Ans. IT-/^ cts. 

6. If 21| pounds of tea cost $l8ff, what wiU 1 pound 
cost 7 Ans. $0.85. 

6. If 22^ barrels of sugar cost $308^, what is the prioo 
per barrel 7 Aws. $18]w 

7* If 28} tons of Lehigh coal cost $183|, what is the price 
per ton 7 Ams. $6|. 

8. Divide t of 3^;^ of ^i^ by J of ^ of H^f 6*. Ana. ^ 

9. Find the value of ♦SXiBX^flVH-Hi. Am. M. 

10. Find the value of (HX«)-«-(«X«) Ana. ♦». 

11. Find the value of (V— H)XH, and the product divided 
by (6}-6i ). Am. 814. 

12. Find the value of (lt+3f ) X9J and the product divided 
by (6}-4i»i). Ans.im. 

13. Find the value of (77H-44»)X(6»-5J) divided by 
(8}+7i-3A). Ana. 2f 

14. If an errand boy earn $7| in a "veek, how long will il 
require him to earn $20}? Ana. 2^ weeks. 

16. A lady distributed $231 among the poor, giving $i8] 
to each person ; how many were there ? Ana, 8 peraona 

16. Mr. B divided $4 IB} equally among five personii 
how much did each receive? Ana. $88^. 

17. By his father's will, Henry shared $9600eqaally witk 
bis Bve brothers; how much did he receive? Ana, $1600. 



^M OOMPLSX FKACTIONS. IIS 

18. The prodaet of two nombera, diminiflhed by lia|, la 
12Tj, and one nnmber ia 15; required the other. 

AnB. 16^. 

19. A boy shared 102 apples with his companiouB, giving 
to each GJ apples ; reqaired the namber of companiona. 

Am. 15, 

10. A man divided 80J poands of floor among the poor, 
giving to each 2J pounds ; how many persons were there J 
Ans. 11 persons. 

'il. A eeamatreBS bought a aewisg^-machine for |8&.60, 
and paid $40 down ; how much must she save each month, 
to pay for it in 7 months f Ans. $6 50. 

23. A man's wages are $34 a day and his daily expeaaeB 
are $1}; how many days musi he labor to enable him to 
buy a suit of clothes worth $4fiJ ? Ann. 24 days. 

S3. Mr. Landis gained $228 on the sale of 6 J acres of land; 
how much more would he have gained on each acre, if he 
had gained (3^2 on the whole f Ann. 122.40. 

REDUCTION OF COMPLEX FRACTIONS. 
1S3. The Redaction of Complex Fractions is the 

hanging them to simple fractions. 



NOTB.^-A cjjmplEE fi-ftctloD 1h not re&lly l fraction, 1 
flnlUon of ■ fracUou. It is rmtber a. complei frwOoiu 
fraction dl tided by another. 

1. Reduce j to a simple fraction. 

SOLDTION. — Thin eiprawioQ mcanH that J 
i« (o be divid«l bv t, nad bverting ibe di- 1 
riBOr &Dd muluptjing, we have jxi, which ^-^i '. i ^tXl'^A 

«)u»li A- i 

SoLtrriOH 2D.^Multipiying biith itrms of ofebatios. 

UiK complex fraciion bj la, [he least oonimon i W12 
Diultiple of tlie denoniinaMirfl of the temia, t^^ i "to ^'ffi A714. 

■ol reducing the reaul ling fraction toilRlow- I |X1^ 
Ml wruiH, WB have t%. 

Rnle I. — Multiply the numerator of the complex fractiom 
' by its tknominator inverted, 

^ Rule II Multiply both terms of the complex fraction bf 

the least common multiple of the denominators. 



r 



14 nOKHAI. UNION AKITHKBTIO. 

Rednce to simple frtictions 

. t 



7. 



! 

H 
f! 
H 
AjlH. 

HxH 
HxM' 

H2iii 
HxW 






H 
' H 

H 

lOfj 

• isj- 

i±i 
■|+f 

■ H-af 

■ "is? 



■*"•■«• 

An,. ^. 



RELATION OF NUMBERS. 
184. The Relation of NumbeTB is tbeir relative vkIds 
H compared wiib oae another. 

NoTS. — TUB Bubject Ib equlTBlenC to BbUo, but Ib presented here H 
effordlnlr en eiceUeet UIuBtratloe of tbe eneljalB of eiunbera, Tlie treat 
meat of the Babjeet under RbQo Ib liimenWratfH rether then oneJyHe. 



ISa. Toflnitthe relation of an integtrr to an integor, 

li 2T ia how IIIBD7 timea 6, or trhat is the relation of 31 
to Bt 

Bot.tmov.~One U ( of 6, eed If 1 in ) of 6, ^ Ja 27 timee oneeixlh 
of a, Khicb U V, or i. or 4i timee S. Therefore 27 ie 4^ timee 6. QeDOB 
we uaee the fallow ing 

Rule. — LUtnde the number which you compare by the 
nttmber vtith tokick it ie cotttpared. 
NOTi —The mle Is the eeme for each cere, and need not be retwated. 
H> HEBITAl. EXEBCIRES. 

^h 1. V la bon many tixoee 61 25 U how aian; timee lOT 64]aliow 

^^ ntaor timee 367 

^B 3. 16 ie what part of 36 7 IS u what part of 407 83 in what [Mlt 

^B ofT37 sola what part of 108 7 

^^B <. .d WBtc]ioo6t|40, and a ciuunmetV^', fd^t.^natot tkecoH 

^^■dfl&0 wstdi equalatheocstoCtltecli&ml 



^H ftXLAIION OP NDHBXHS. Llf> 

I. If Q Tarda of cloth coat $31. what will 20 ^ruds coei at Uieuine 

5. If 6 tona of coal are booght for IISJ, what wiU 30 toiu con ai 

ft. A. has $20 and B has j aamuch, plus (3; what part of &.'a money 
eqoala B'a oioacy ? 

W Rill' EH BIXRRCUKB. 

What pan iB 

2. a5 of 75 ? Ana. 1. 16. 105 of 225 ? Am. A- 

8.I8ofS4y ^Tis. i- 7. 420of 588T Jn». J. 

4.76o(24? Ans. V- 8- MOof 432? Am. i. 

6. 84 of 91 ? Jm. iJ. 1 ». 1699 of 2743 ? Ant. f,. 

10. If 16 apples cost 13 cents, what will 48 apples coat at the 
same rate ? 

Solution.— If 1 a apples ooat 13 conts, opkratiom. 

48 apples, wbiob are H, or 8 times IB 16 A., oost 18 ots. 
apples, oost 3 times 18 cents, or 39 48 A. oost 3X18 ots. 
oents. = 39 ots. 

II. If 15 oran^s cost li ceote, what will 60 oranges cost 
at the same ratef Jns. 5li cents. 

1^. What cost 135 eheep, if 25 aheep cost 13T dollars? 
An«. $(185. 
18. If 56 oowB oost tlOOO, what will 42 cows cost at the 
«uiwrat«7 Ana. %^&0. 

11. If 106 pens cost 7T cents, what will 225 pens cost at 
the same rate? Anf. tl.Rb. 

MOTB.— ClaiBBB needing a shorter ooursa may omli Ibe other thrfls oaMi 
nnleu otlurwUe lUrecteil. 

CA6E II. 

180. !>> J*»M* the relation of « frcicUon to a nwm- 

1. The fraction | is what part of 6? 

flotimoit.— Om ia 1 of fl, biiiI if 1 is i of 6, i is J of i, which is A 
f «, and t i" » timet ^i,, which is ^ of 3. 

HEIVTAL EXERCISES. 

1. What part of 3 is IT (H4iBiT Of1is|T Of»U|T 

1. What part of 5 is J of i? ofTiBfof}? orsujofir 

I S. If I of a ton of coal cost 93^. what will 6 tons coat at the aaine 
IbT 



I 
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1, A hat was boughl for 92 and sold at a gain ot If ; whrnt ptn 
ot the cost eqiiale the gain ? 

i. Barati Iwugbl G yards or ailh and used 8^ yarde ; what put of 
the illk then remained T 

ft. A. bought B oraugtsB. and B boaghl 1 oranges : what did B -laj 
Ear Ma oranges, if A paid S6 cent^ for his? 

W KITTEN KXEKCIHES. 

What is the relation or 

a.|to9? Ana. ■^.■S. i to U J Jn.,1, 

8. f to 12? An><.^.\l.mo3bJ Ana. fj. 

4. ^toU? Jn«. jij. 8. I? to 14? Ant.-f^ 

6. H to 38 ? Am. ^. I 9. H to 35? Ans. A- 

10. A having (25, gave $5 to B and \ of the remaiDder 

to G- what part of $25 then remained? Ane. j. 

CA8£ UI. 
IST. 3!'o find ttie relation of a number to a frae~ 
Uon. 

1, 6 is how many times |7 

BoLm-ioN.-4 is I of f, nn<! Biooe J is ) of J, } or 1 is 4 timmf or f 
of 1, «nd 6 is e times (, or V. wliich equaitt 8. 

MENTAL EXEBCISEB. 

I. 8 1b bow manj times {7 14 is how many times }! M !s 

a. 96 is how man; times (f T IIG is how man; times ||T 141 li 
how many limea }■(? 
8. If a yard of clotli cost f }, how many yarda will $9 bny ? 

4. A can walk a certain distance in 3} houie ; how many timti 
that distance can he walk in 6 hours? 

5. A book cost C4 and a slale f J ; how onany times the coat of tbi 
ilale equals the coat of the book ? 

WRITTEN EXERCIHfiK, 

What is the relation of 

:.. asStoJI? ^ji,*. 4U.|&. 4fi2to84? Ana.ii 

S. 496 to 4^? Jns. 112|. 6. 588 to 3^? Ana. lU 

4. 1896 to f^? Jns. 2133. h. (;3504to50g? ^ns. 1S60 
8. Mary had 12 qaarts of nuts and Sarab bad J as many, 
mlnaB | of a qaart; how many times Sarah's nnmber eqaali 
Itary'*' ^na- Iff 



EBLATION OF KUHBEKS. 



I. What pan of H^^-h^ 

SoLDTiON. — ^ ia jij of if, sud U, or WW, U 16 dmea X, which 
•qiula {i of {4. If 1 equals }( of H, ]^ eqaak ^ of ft, ind ^ eqaab 
r timBB ,\ of a, whicb equals ,^ uf ff, or {. 

tHENTAL EZKKCI8EH, 
I, What part of J iBJ? Of ! iB J7 Of?iB|? Offisj? 
a. What part of } U 21 ? OfJUiof^? OfJiaiofJT Of A 
li^of i? 

3. A had f} and spent fj : what part of his money did be spend? 

4. If 2^ yards of silk coat t7i. wbal will T^ folds owt at the 

5. A merchant bought | nr a car^ of oranges and sold (of them : 
what part of the cargo did tie sell? 

6. Edwin aod Emma each bad £2 ; Edwin spent ( of his, and 
Emma spent I of bera ; wbal pan of Emma's money then equaltid 
Edwin's? 

WBITTEK EXERCISKB. 

What is the relation of 
2. ^to 1^? Ans. J.:6. 9}-i to 11 j? Ana. \^ 

8, HtoH? J"«.f. 7. lHito7?7 Ana.^. 

4. HtoH? Jn^.f 8. 8xAlo|xH?^™'-m- 

6. Ptofjr Ann. H- ! »■ Ixff to ^X H? ^"•'- V- 

10. If a merchant sold ^ of j of his Btock, how many 
Sfthfl of I of his Block remained? Ang. j, 

RKMARg.— He "oiil #1 and heniie lliere remamed j, and ) equals (wo 
yUit of j of his Block ; heuce Lhe answer is J. 

] I. Harry lost ^ of J of a certain enm of mouey ; how 
tuaay eeventha of J of the enm remained? Ang. f. 

\'2, Two boys had each t»b of a bushe! of walnata, when 
i« first sold f of hie to the eecoud ; what part of what the 
■ecoQd has equals what the first has? An«. ^. 

13. James had | of a ton of coal and Thomas had f of ■ 
ton ; if James burns ^ of hia coal and Thomaa \ of his 
bow many nintba of a ton will remain ? Ana. 6^ ainths. 

NoTB.~For Ornteit Omimnm DMtor ud ChU OMiniM MlMpil « 
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lis NOEUAL UNIOn ARITHUKTIC. 

ARITHMETICAL ANALYSIS. 

189. Analysis is the procega of Bolving problems bj i 

eompariiion of tbeir elemeutH. la comparing, we reKBon to 

the aait and frota the uait ; the anh beiag the bssis of the 

raaeoaing procesB. 

OASR I. 

100> r" piiMK from one Utl^f/er to another integer. 

1. if 5 orauges cost 12} ceote, what will 8 or&agee cm 
U the Bame rate? 



I 



-If 5 oranges cc«l 12) or V 

oentB, 1 oran^ cut! ^ of '^, whidi iB ) 6co(iiy 

oeula; uiil if 1 uraJier aiBt | cenU, 8 1 " t 

.™og» .iil „, 8 ,!«.. ! .^», „ so „.». J „ I ^ ^^^ ^ 

HENTAL EXEBCISEB. 

1. ir4 apples can 5J cents, what will C apples cost M the Ban 

a. If 8 girla earn fSJ in a day, how much could 5 girls earn M tb» 

3. How long wilt it take a boy to plow 8 fhrrowe. If it tahee him 
13J minutes lo plow 6 furrunst 

t. flow much will 9 harruls nf fiour cost, if 3 barrels coat $10] T 

5. If B hats can be bought for tll|, bow much will 8 hate cost? 
A, Wliat coat 5 pounds of butter at the rale of t^ fot 10 poundaT 

WMITTEM EXEBOISBB. 

e. If 6 henB eoBt $3.51, what will 7 bens coat <tt the Banw 
TfMil Ans. $1.13. 

8. If 8 turkeys cost |19^, what will 10 tarke; cost at tbr 
same rate f Ans. $24. 

4. How mach muBt I pay for 2'i yards of rouelui, at thi 
rate of 5 yards for S^? Ana. $4.18. 

h. How mach will 21 booka cost at the rate of !) hooksfoi 
16^7 An». $S6. 

6. What mast I pay for 8 arithmetics, at the rat«^ of i 
arilhmeticB for$4.T5? Ana. $7.60, 

3. If 3 tons of hay coat $47j[, bow mnch will 12 tons coil 
at the aame rate ? Ana. $18^. 

*. Required the cost of 5\ V^mtrVb nl ftottT,to."CoaxMjs of 
H7 BO fnr S harrnl^ '^'" Va.W 
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9, A gave $13.50 for pigs, at the rate of $7,25 for 3 plgfl ; 
how many did he bay ? Ans. 18 pige. 

10. B gave $54 for Qour, at the rate of $6 for 4^ baehels. 

rw majiy buBbeie did he buy ? Ans. 39 bashels, 

CABS U. 
191. To patut from a fruction to an intege 
I. If {of an acre of laad cost $103, what will 

COBt? 

OPEBATIOH. 

BoLtrriON, — If J of an acre coal $108, } of an t mutiios 

acre COBt 1 of $108, which ia $36 ; and if lof in J „ ' „ 

«cre cost $36, J of an acre, or one acre, wUl cosl 4 t *^° 

dmM $36, which are $144. } " $144, Jiu. 

MRNTAL EXEBCISEH. 

I, If J of a yard or clnlh is wonh 24 dimes, wtial are 8 yardi of 
the cloth woith t 
9. -If jof B barrel oi augur cost $12, whut will? barrels cost 7 

3. I boaglit 6 jnrds of summer silk ai iho rate of $10 for 8^ yards 
what was the cost ? 

4. Mary bought B apploa, at Uie rateof J of bji applefor Jof a cent; 
what did they cost V '- 

5. Henry bought 35 peaches, at tbo rate of ] of a peach for t of a 
cent ; required the cost. 

B. Three-fltlhaof'wh6tIpaidforacowwBa$24; whatdidlpayfoi 
a horse whose value wag 5 limes that of the cow 1 
WRITTEN EXEHCIHEN. 

8. If j of tbe cost of A 's farm is $24»0, what did the farm 
cost? Ans. $3720, 

S. If ^ of a barrel of Boar cost $2.50, what will 5 barrels 
cosl at the same rate? Am. $21,871. 

4. If ^ of a yard of cloth coat $3.10, what will enough for 
Boit containing 9 yards cost? Ant. $22.05. 

5. If g ol a cwt. of sagar cost $12.45, what will be the con; 
of 20 cwt , or 1 ton of Bugar f J/is. $298.80. 

S. What will 21 tons of hay cost, if } of a ton of bay cost 
$12.86 f Ana. $308.40. 

t7i If $4fi| is y^ of the price I pay for a boree, what woald 
the cost of 4 pair? of horses at the eame ^vXttX 
A-rui »,\WRi 
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ISO NOHUAL UNION ABITHHITIO. 

8. If a lawjrer'B clerk could write 60 pages in 10| honn, 
how mach woald he write in a week, working 10 hoora ■ 
day 7 Ang. 337| pa.gea. 

9. How mach will it coat to transport 25 hundredweight 
of freight &om Philadelphia to Pitteborgh at %i for 2^ hon- 
dredweight? Ans. |*5j, 

to. How mach will I pay for IS acres of land, at the rale 
of 2| acres for $425,35 ? Ans. $2551.50. 

11. A boDghi 40 basbels of grain, at the rate of 3^ basb- 
els for $3.20 ; what did it cost 7 Ana. $38.40. 

12. B eold 11 gallons of milk, at the rate of $1.35 for 5^ 
gallons; leqnired the cost. Ans. tlT.50, 

18, C bought 39 cords of wood, at the rate of $12.45 for3i 
cords ; how mach did it cost ? Ans. $149.40. 

14. D boDght 81 tons of coal, at the raio of 5^ tons for 
$36.25; how mnch did it cost? Ant. $393.15. 

CASE in. 
102. !Po pauB frmtt an integer to a fraction. 
1. If 1 barrel of apples cost $8, what will 1 of a bwnl 
coBtr 

SOMmOR.— If 1 barrel of applea cost |8, i of a operatiom. 

barrel coat j of $8, which ia (2; and if ^ o/ a barrel 1 cost $8 

coat ^ 1 Ota burel will coat S times {2, which are ^ " $3 

**• I " ?6,4n*. 

MSHTAL EXEBCISES. 

1. What coet j of a poimd of beet if 3 pounds coai S3 ceats? 
3. If a man can earq $5^ in 3 days, hon mnch will he earn iDjof 
adaj! 

3. If a barrels of flour coet f 101, for what can I sell } of a barrel «t 
the rate of cost 7 

4. If Harry walbs 0| miles la 2 hoars, how hr will he walk attbii 
rate in 8^ hours T 

5. If7poands of sugar costG6 cents, forwhat can Ieell4)poandi^ I 
«Bd neither gain nor lose 7 

6. A Tesael sailed SO miles In 12 hourB^ how &r at this nta dM ft | 
Mil in 4J hoanf 

T. If a seamatresa eame %\i \ii 1 Aa,ffc. '\^crai tniwli ^11 th* ean t> I 
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WBITTBN EZEBCIBM. 

S. Henry paid |24,60 Tor a cow ; how mncL woald he 
■are paid bad ho given J aa muob ? Ana. $19.68. 

8. If 3 yards of cloth cost $7.50, wbut will ^ of a yard of 
the same cloth cost? Ana. $2.t8f. 

4. If 7 barrels of apples cost $19|, what will j of a barrel 
cost at the same rate ? Ans. $2}. 

i. How mncb will 10J tons of coal cost at the rate of $134 
for 8 tone? Jhs. $18^. 

e. A boDght 9| acres of land, at the rate of |1605 for 5 
acres; required the cost. Ans. ^Blti^. 

3. How machmust I pay for 18^ cords of wood, at the 
pate of t6| for 3 cords 7 Ana. $42^. 

8. If 9 tons of hay are worth $100|, what must 1 give for 
1*41 tons? Jnjr. $161i. 

9. If 12 bnshels of beans cost $11^, how much will 15^ 
bushels cost? Ana. $Uf|. 

10. How much must I pay for 18-}-| tons of iron ore, at 
the r»te of 17 tons for $33}? Ana. $37i. 

11. A gave f 1968 for 21 acres ot land; for what would he sell 
H of an acre, at a gum of ti an acre ? Am. «92f. 

12. 15 giive tiU for 24 tons of hay ; he sold C Ij of a ton, at 
$2} lesa a Um ; wliut did he receive? Am. tlS.20. 

MoTB.— Thesnlullon ot!i6v«ni! of UteabOTe problama 1b glmpllOBfl by 
nfreittttg Cte optraiionM nnd eanoeUing. 
OASB IV. 

I10S> ^ p«M from a fraction to a fraction. 
1. If J of ao acre of land cost $150, what will | of an acr« 
eoBtr 
8oi.imon,— Iffof an acre cosi f 150, ^ of an acre cost } of (IftO, 
which a $75 ; Rnd i ol an acre will cost 3 lioua tT6, which tire f 2^. If 
I acK coet $22.5, i of an acre cost J of $225, which is J45, and J of an 
■era will coat 4 times ^, which are $180. 

Bonmos 2d.— If j of an acre cost J150, ope 

(of an acre com 1 of (LM, and J of an .^ jx»15O=«180, 

tcre will cost 4x1150; and ( of an acre 
It (X!x(150, which hy canerlialinn 



'« find b $180. 
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3. llaiT gave } of her money lor a ailh dress And J for a cloak, and 

Had 110 Temaining ; hon much had she at Qrst? 

4. Frank, after ^)endiDg | of his money, found that $16 wai ) ot 
what he bad remaining ; how much money had he at first? 

a. If I of an acmy were killed, j taken priaonere. and 800 meo 
Sicaped, of how many mett did the army consLet? 

6. What number is that which being increased by its ^, and tlial 
ram dImiuiBhcd by j of the number, the remainder ie 50? 

l. When £ WB« married be was 37 years old, and } of his age wu 
A yean more than j of his wife'* age ; req'iired the &^i, of his wife. 

8. A boy, after spending' { of hia money for candies and | lot 
peachea, found that 20 cenU wna | of what remained ; how mucL 
money had he 7 

9. A thief stole j of Harry's money, and before lie was caught 
■pent j of it; the rcmamiler, which was t20 leas Lban he stole, wii 
given back; bow much money had Horry at first ? 

WRITTEK EXERCISES. 

8. A invested | of bis money in bank stock, and had $60*6 
retnaiajng; how much money had he? Ans. |24,180. 

8. A drover sold j of his cows, sod then had 210 remam- 
iag; how many had he before the Bale? Ant. 3tO. 

4,. B sold \ of his gits stock to C and ^ to D, and had 
remaining' 1463 shares ; haw many shares did he sell M 
each, and how many had he at first ? Ans. 3135. 

5. A gave | of his fortune for a farm, and paid ^ of the 
remainder for building a house, and then had |4671 remaia- 
ing; how much bad be at Urst? Ans. $16,110, 

SUFFI.EMEN'TAST FROBI.EliI3. 

Tl> bo umltlnil uiiJesa otlii^i-wlBe Lllrect«il. 
fl. A father gave J of hia fortune to bis daughter, | to his wiA, 
and the remainder, wbiob was tG720, to hia son; what did the wilt 
and the daughter raoeive ? Am. W., M376; D., W033. 

7. Oiifi-third of the trBoa in an orchard bear applea, ^ bear 
peachea, and the remainder, which is 100, bear plums; required ttu 
Diimber of trees in the orchard. An*. 240. 

8. A boy loat } of his kite string, and then added 53} foet, whsB 
he found that it was just { of its origlnallength; what waa Itaoriif- 

Ina! lenjitb ? Ant. ISft taVi, 



^m ARITBHBTtCAL ANALT8IS. ISA 

IIEWTAI. EXEBCIHEH. 

MIBCELl.AMaOC;ill BtLAMI'LlllS. 

I. If ft bairel of apples coei $5j, buw mtoiy " quarUn" doe* it 

OOBtt 

3. If 4 bofB can earn t6) In a week, how mucbdoeBCaclibojeaniT 
3. If I liuy at Uie mini 125 "quarters" for cLaagu. how man; 
dollaxa must I pay ? 

I. What cost 8 tjartuU of applcB, at the rale of 13^ |x:r barre. r 

S. J of t40 IB 2 timiA what A gave for a bureau; trhuL nua tbo ou«l 
of the bureau? 

A, ( of ^ of a dolla >a ^ cif tlit; cost of a natcb ; bow much did the 
watch cMt T 

X. A. man owning J of the stock of a bank Bold j of Iub Bhare ; how 
much did he Bell T 

S. Jane bought a slate for ^ of a dollar, and an arithmetic for | of a 
dollar; what woa the cost of both? 

fl. If i of a numl*r. increased by ^ of the number, equals 60, what 
is the Dumlier ? 

10. Maria owes a store bill of ti ; if Bbe hands the clerk |], how 
much cliun^e would she receive? 

II. If t of a pole ia in the air, ^ in the water, and the rest in the 
mud. how much is in the mud ? 

13. Bow much will 4} jardB of muslin cost, at the rate of 12 cents 

IS. How much will 10 pounda of sogar cost, at f of a dime a 
pound? 

14. If a yard of Oannei costs ||, bow many jaids can yon buy for 
(12! 

la. Utb. Brown exchanged 10 pounds of butter, at 15 cents a 
pound, for caJico worth 6j cents a yard ; how many yards did she 

10. How much will 14 pounds of cluveB coat. If 3^ pounds can be 
bought for 60 cents ? 

17. If H yards of muslin cost SO cents, how much will 10 yardi 
cost, at the same rate t 

18. How (ar will a man drive in 5i houra, at the rate of 31 mile* 
in Si hours? 

19. If I of a ton of hay is worth t4(. what cost 7 j tons of hay at 
the Batne ralel 

90. John found 60 ceola, which is { of ) of what he then bad; how 
mnch had he at first T 

at. Henry gave his sisler BO cenla, which i* | ot t<^\h\. t» "toki «. 
O/Bt, And i of what his sister now has; how muck 'ba&.«w^a)b^s<B>'^ 
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^H 39, Amiuids, baviDg 51) plus, loat ) of Ihem. &nd Uien found ) M 

^H m&Qj as remained i hon many hod elie thenT 

^1 23. A gave B 43 cenU, and [ of tlLiii is 1 times as much u he hii! 

^H remaining ; how much had he at first ! 

^V 34. If 4 horses eat 2 tons or haj In 8 weeks, huw long will itre- 

^^ qtdn S hoieea to eat the samet 

95. Fanny's number of roses, iocreased by J and ^ of her nnnibai, 
•qoftls 65 ; how many roses has ahe? 

!6. A gave |24 for a watch, and ^ I of this is 4 limei wbU. he pak 
bt the chain ; required the coat of the ciuiD. 

aj. A boy having 36 marbles, ir«t ) of Ui.m, and then fountf | 
as many as he had at first ; how many tiad he then 7 

38. 940 is J of what B gave for a hoiw, and the cost of the hoiM, 
Increased by its f, is 5 times what he paid for a sleigh ; requiied the 
cost of the sleigh. 

'29. A has 40 fruit trees, ^ of which buor apples, i of the lemaln. 
der bear pears, and the rest bear peaches : how many trees of eseb 
kind has he! 

30. Janson's age, diminished by its j and ^, is 22 years, and liil 
age b t of hia uncle's age; required the age of each. 

31. Annie, tiaving | of a pound of candies, shared them equallj 
with G of her scbooimates ; what part of a pound did each receive? 

33. Peter gave | of his marbles to Bamael, and 3 limes 1 of then 
lo An*on ; how many had he at first, if be gave away 14 marbles ! 

33. A boy divided 14 apples equally among his companions, giving 
lo each 3} apples ; required the number of bis companions. 

34. Harry bought 8 bushels of potatoes, worth (| a bushel, and pud 
for them with eggs, worth |j a dozen; how many eggs did it lokel 

8S. Hannah's wedding dress cost (50, and | of this is 4 timcatht 
oost of ber bonnet, andalBo}of the cost of herotoak; required tba 
cost of the bonnet and aloak respectively. 

36. Mary gave } of her money to the poor, and then found | u 
much as she gave away,.AQd then had tSOj how maob had ahe >I 
first? 

87. William borrowed } of Emily's money, and after sixuidiiig 
J of it, returned the renuilader, i4hiob was (20; how tuaoh monef 
bad Eroity? 

88. A kite in the air fell 1 of the distance to the grotmd, then 
■rose } of the distance it was from the ground, and then fell ^ of tb* 

distanoe it aioee; what p»tt of 1^ '«'bQ\« ^sKmQbiia«lt ciamtiii 
graandT 



^ 
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EIBCKLLASSOUS PROBLKHB, 



WHITTEH EXEBCI8EB. 
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Bedace 45{ tc an improper fraction. idnx, *^, 

t. Reduce a85-f^ lo an improper fracCioD. Aug. ifjt*. 
8. Reduce if J-S lo a mixed number. Jjw. 173J> 

4. Reduce ^^^ to a mixed number. Ans. SS^, 

ft. Reduce f t hWa ^ ''^ lowest terms. Jtim. j\. 

6. Reduce lHi8 t-" ita lowMt terma. Jna. m. 

7. Keduee | of )i of iJ of H to a simple fraction. Juj. ij. 
B. Bedace H °f H ^^^ M °f H ^^ (i ^o a uimple friictiou 

Redace J, |, J, J, ^ to a common denominator, 

^»''- 1%. «■ m. m. Hi- 

I«. Reduce (, f, J, fj, j^, || to a common denominator. 

jiriB. ] ; g d, tijtii tTtiT' isil' tto' r6Tt- 
II. Bedttce il( of (-J of fj of Jj of Ji of ^ to a eimplt 



r 

I 



fraction. 

12. What ia the sum of J, fl, VV. ""d ^ ? 

.S. Add f„ H, H, H, "d H. 

14. Soblracl | of 3? from | of ^ of 9}. 

15. Mnltiptj f of 3^ by i of J of if of jf . 

16. Divide f of U of H by I of i of {i. 

■ Add it to i of f 



161 

, Add M H 



10 



81 



, Sabtract j^, from 

From 1000 take t^. 
, Mnltiply ? of ^ by g of 15-^ 



A- 

An,, m 

.inn. 2^. 
<!«.. 16H. 

.Jni Hi 



, Divide 3} by ^ of 
, Divide 



3 



An,. 999tW.- 



I 



} of I of 3tV V ^ of H of t*t ■^™>- ^^V I 
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ik. What cost 45{ jards of mneliii at 12^ cents 

Ans. $5.11i, 
Se, What cost 96| tone of coal, at $13 per too 7 

Ann. $11621. 
87. Wbat C08t 196| pounds of meat, at 6f cents a ponndl 

Ans. tl3.27^. 

rt. What coat 32Ti yards of cloth, at 63| cents a yard ' 

Ans. t204.T9J. 

8». What cost I of a barrel of flour, if 1 barrel cost $8 1 

Atu!. $6i. 

SO. What cost } of a yard of cloth, if 2 yards cost tl8j 7 

Ans. $8.05. 

81. What cost 2; tons of hay, if 3^ toos cost $48 7 

Ant. $40- 
B2. If 1 yard of cloth cost $1^, what will 5J yards costF 

Ana. $6.50. 
B8. If ^ tons of hay cost $30, wbat will 5Tf tons coBtT 
^7i.t $693. 
»i. If 1 yard of cloth cost $8.01f wbat will 14fl yardi 

cost: ^ins. $inf 

us. A has I of $8560, which is 2-^ tinier B's money ; bcv 
much money baa B7 Ans. $256S. 

B6. B has 726 acres of land ; 2f timei^ B'e equals 34 times 
C's; how much has C ? Ans. ftOTi acres. 

87. If 4 be added to both terms of the fraction j. will liw 
falao of the traction he increased or diminished ? 

88. If 4 be subtracted from both terms of the fraction |, 
will the value of the fraction be increased or diminished T 

S8. Will the value of the fraction J be increased or dimiS' 
Ished if 4 be added to both terms f If 4 be subtracted froa 
both terms ? 

40. Mr. Manu liought a tract of land for $6500, and sold 
I of it to Mr. C bane, and ^ of the remainder to Mr. Colburn; 
what, was the cost of the remainder ? Ans. tT43f. 

41. A mao worked 25| days, and after paying bis bosrf 
•01/ otier expenses wilb \ ot \i\ft eM&io^, t« had $12.38 

remBiaing ; what wer« hU da.\\y 'wa.ges.l i"r>a. 'i'^ <»»s&. 



MIBOEI.LA.1!IBO(;9 FKOBI.BUB. 



rSXTPPt-BMENTAST WKITTKN EXESCISEB. 
To tieomltlefl niiloBsolbBrwInn illreclwl. ._ .vi-^^. 

Mr. Bowman gave 124 bushels of potatoes, at 30 cents & 
busnel, for butter wortV ISJ cents a pound ; how much butter 
Jid he get? Ans. 20^ pounds. 

43. James Allen bought laud for t10,:^tiO, and sold it so as to 
gain ^ of the cost, the gain being $3 an acre ; tiow man; acres 
did be buy? Ana. 180 acres. 

44. Mr. Bobinaon bought 100 yards of double width sheetiuR, 
he sold j of it to Mr. Brown and ] of the remainder to Mr. 
Jones ; what is the value of the remainder at 25} cent« 
a yard? Atis. ill.5S\. 

45. If at a certain time of day a pole 63 feet long casts a 
shadow 36{ feet long, what Is the length of a pole which casts 
a shadow 33j feet long P Ans. 57f feet. 

4fi. A cistern bas a capacity of 289^ gallons, and has a pipe 
discharging into it 25| gallons per hour, and there is. a leak 
through which it loses 5f gallons per hour ; how long will ittake 
to flu the cistern ? Am. 14^^ hours. 

47. Mr. Williams, laymg in a stock of goods, invests J of his 
money in flour, i in sugar and molasses, ^ in tea and coSee, and 
the remainder, $640, in sundry other groceries; what was the 
Wbole amount invested ? Ans, 11020. 
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What is the value of » 



SA— Hi" 
What 1b the value of : 




SO. Value of s 

6, _, 
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'. Value of 
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INTEODUCTION TO DECIMALS. 

■ ■ST&l. ■XKBVIBEB. 

t. If a unit U divided toto 10 equal pajta, wbat U ona of thai 
parU called 7 

3. If oDe-l«ntb is divided Into 10 equal parts, what ii <Hie put 
GkUedT 3p&rt8? 3part87 

8. If Tin 's divided into 10 equal parts, what la one part callel ) I 
{HlttT i partaT 

4. What part of 4 is 4 tenthat of 6 is 5 tenths? of Q tentha li II 
lumdredtlis ? of 6 tenths is 6 hundredths 7 

5. Whatis^ofStamidiedthB? What part of 3 hucdredlhsiil 
Ihcnu^udths T of thooBBiidthB is 6 ten-tbousandths T 

6. In the number 4444, the 4 units ii what pan of the 4 tens 7 th« 
1 lens ia what part of the 4 hundreds 7 

1. A tenn in nniM place denotes what part of the value which it 
doee in tans place? 

8. A. term in teas place denotes what pait of the value which It 
does In hondreds place? 

9. By the same law, a term lo the right of units place vrould denolt 
whatpart of its value in units placet Am. One-tenth. 

10. Bow may we indicate that a term is at the right of □ 
place? Am. Bj placing a dot (. } at the right of anils place. 

II.How wiUjoaeipresaS^inthlamanner? Am. 2.5. 
Ii. What does the dot between the 3 and the 5 denote? Am. 
That a is in onita place and 6 in tenths place. 

13. In the expression 11.1, the 1 at the right of unite denotes wbit 
part of a uitit? 

14. In the expression 11.11, the second tenn at the right of Ibt 
perioddenote« what part of a tenth? what part of a unit T 

15. How may we then write l«nths, hundredths, eto., withnuli 
denominator? Am. By writing them at the right of units. 

16. What shall we call the first place at the right of UQlta T 8m 
and placel Third? Fourth? Fifth? 

IT. Write witliout a denominator 2 tenths; 3 tenths; 4 tenths; I 
tenths; 8 tenlha; S hundiedtlis ; 5 hundredths ; 1 tbousandth ; 8 tb<w 
landlhs; 6 thousandths. 

18. Read the following eipressions : 4.6: 25. 4.^ : 26.34; I 
S5.28S; 86.205; 46.008. 

to. Theee Cractioua arising from the succeaslve division by 10 an 
called decimal J^antiim*. The ^eim decimal is derived from d 



DXOIHAL FBAOTIONB. ISl 

SECTION V. 
DECIMAL FRACTIONS. 

105. A Decimal Fraction ia a oomber of tenths, hut^ 
iredths, Ikousandtke, etc. 

IU6. A Decimal Fraction is usually expreeeed by plat> 
lug » point berore the nomerator and omitting the deuomias 
lor; ttiua .6 eipreBBGH j^ ; .05 eipreaeeB y^j; .005 ,^-5, etc. 

197. Tbe Symbol of a. decimal is the period, called tbe 
decimal point, or xeparatrix. It indicalea the decimaj, and 
ti^itralen decimals and in;«g«ra. 

lOS. Tbe places at tbe right of tbe decimal poiot are 
called decimal places. Tbe fimt place to tbe right of tbe de~ 
cim&l point IB tenths, the second place is hundredths, etc. 
Thus, .245 eipresaea 8 tenths, 4 hundredths, and 5 Ihou- 
aandlht. 

199. Tbe method of ezpreaeing decimal fractioDS arises 
froui tbe metbod of notation for integers, and is a coDtiaaa- 
tion of it. This beaotiful law, as applied to integere and 
fractionti, is exhibited in the following 

KOTATION AND NUMEKATION TABLK. 
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Integers. Decimals 

2O0. A Decimal is a decimal fraction exvT«ee«il b^ Um 
WMtbod of decimal aotatron; as, .6, .^b. elc. 
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1S2 NOKMAL ONION A&ITHHBTIC. 

SOI. A Pure Decimal is one which coneieu of dedrntl 
figares only ; aa, .345. 

303. A IVlixed Decimal is oae which consiste of u 
integer and b decimal ; as 4.36. 

203. A Complex Decimal is oDe which coQtains a com 
mon ftactioQ a-i the right of the decim&I -, as, .45^. 

NOTIH. — 1. The Brst treatiMi upou drclmalew&s wHtten bjStevintu, and 
inbllahed la l5Sf>. 

3. Tba decimal point, Dr. Peacock tltlnks, was Introiliiced by Napleraht 
tnvenlor of lo^^aiiUiiuB, In I41T, tliou^b De MorgnQ wyo Itiat Richard Win 
nada m oear aa ajiproach lo It u Napier. 

EXEBOIBZB ni HDKEKATIOB. 

1. Read the decimal .45. 

BoLunoK. — TliiE exprewee 4 tenths aad 5 hundredlhs, or since 4 
teaths eijiiala 40 liundredlba, and 40 hundredths plus 5 hundredths eqiul 
46 huadredths, it ma; aJsa be read 46 huudredliia. Hence the foUawtn^ 

Role I. — Begin at tenths, and read the terms in aria 
knoards the right, giving each term, its proper denominaixM. 

Role 11. — Bead Ike decimal as a whole nuinber, and gia 
it the denomination of the laal term at the righi, 

NOTB. — In the second method we may determine the duoomlniirtor I 
Qumeratlnj; from the decimal point, and the numerator by numeratl] 
towardt the decimal point. 

Read the following decimals : 

i. .35 7. .50T 12. 5.0708 

8. .76 B. .605 IS. 8.T500fi 

4. .84 9. .1605 14. 43.3002T 

6. .031 10. .0576 15. 756.00279 

e. .162 11. .00312 10. 373.000086 

EZEBOISSlt IN ROTATION. 

1. EzpresB 25 thoasandtba in the form of a dectinal. 

, HoLunoN.— 25 (hoiLiandihB eqiinl 20 thoiiNiLndiha plus 5 thoiunnillk 
ar 2 hundredths and 5 tlioiiwLndtiis ; lience ifp wrile the 5 in the lhiT<t* 
ihomtandths place, 2 in the second or humiredlha place, and fill theft 
uant lenlha pluce with a aipher, and we have .025. Heuce the (bilowH 






Rule I- — Place the decimal point, and then wriig t 
trtrm so Ikal it mayj eaipresR its propwr ^twrnination, m 
iphertt,v7h.en nec«<orv. 



^H OEOIHAL FRACTIONS. l8!t 

Role II. — Write the numerator , and then place the decrmal 
point so Chat the right-hand term, shall express the (/anam- 
ination of the decimal, uning ciphers tcAen necessary. 





nmber 


a. comma ehou 


dbepi^^ed 


hundred 


■ml 






Bhould be 


hundred 


»Dd 


seveu 


eD-tbonsaJiilthe 


300.0007. 



thouaaodlbs, tuid <t hundred- tboti' 



Express tbn following in decimal form : 
■J. Twenty -Ave himdredlhB, 13. Four hundredtha, 

i. 2 lenUiH and 8 hundredUiH. 

4. 7 teDtbB and 9 hundredths. 
6. Twenly-flve tbousandlbs, 
D. 4 teolhs and 7 thousand lbs. 
1. Seven tontbe and 8 thoo- 

aandths^ 

5. Five hundred, and 35 thou 
sandths. 

9, Three tenths and 7 ten-thou 



10, Beven hundredthBand9t«D 
thouBaodthB. 

11. Three hundred, and 73 
thousand ths, 

II, Five tentha. 6 hundredths, 
and 7 hu.idred thousandihB. 

Exprees the following aa decimale: 
ai. /o- ■d'W- -T- I 35. 134yjT,. 

M. Afti- '*'"■ .93. ,36. 967A°A. 

«. rJh- 'i'" ■076.137. AMSU 

«. riHi '*'" .oaoa. las, 75jwv„v, 



II. Nine hundred and sixty- 
aiae hundred -thousandths.. 

13. Two teuiUa and three mil* 
lionths. 

16. Fivohuodredtha. s'l Itinn- 
Bandths, and eight millionths. 

n. Thirty-fire thousand, and 
eight millionths. 

18. Ninety-three hundred and 
BBveu ten- mi 11 ion Iha. 

19. Eighteen thousand and one 
hundred-milliontha. 

id. Two million, and S thon 
sand and 9 himdred-niiiUoDthB. 



Ans. 1M.07- I 
Atui. B67.104. j 
An>. BS.0209. 1 

A!L>. 7(5,008017. < 



PBISCIPLBH. 

1. Moving the decimal point one place to the right, muUt 
plieg the decimal by 10 ; twoplaces. muUipHct by 100; etc 

For, if the point be nioTcd one place lo the lighl, esrh fieure 
expreae l«n times iw much aa before, hcncp the w)id1>! decim^ wi 
tsD tinioi aa grest ; etc 

3. Moving the decimal point one place to the left, dividen 
the decimal by 10; two placen, divides by 100 ; etc. 

Kuc, if the point t* inoveii une place to ihe left, each ngure will 



nil ht 
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3. Placing a cipher between the decimal point and On 
decimal, dioidea the decinuil by 10. 

For, [Ilia movea each figure oue jilace to the rigbt In (he sc&le, ■■ 
which CSM the; eiprera I i^nth aa niucb aa before, and hence the dJed- 
m&l ii 011I7 1 tenth as gieaL 

4. Annexing ciphers to the right of a decimal does nol 
change its value. 

For, each 6giire retains the eame placa aa before, and hence 
th« same vaJue as before, uid consetj ueutl j the value of ihe d 
twchkoged. 

MENTAL EXCBOIBEB. 

1. How many tentlu in lTla}TiiiitiQ{r 
9. How muij hiudredtha in (T in {T in j7 i 
S, How inany hundredlha in } T in 1 7 in A ' 

4. How tnanj halvis in .6 ? in .507 5thB in .2T 

5. How mui; 4ths in .2ST io-TS? cightha in .1297 in .875 7 

S, KzpreaB as a common fyaction &nd reduce to loweet temu, JS; 
,4; .8; 25; .60: .75; .80; .125; .625. 

REDaCTIOX OF DECIMALS. 
304. There are two cases of the redaction of decimala: 
let. To reduce decimals to commoQ tactions. 
Sd. To rodnce common fractions to decimals, 

CABK I. 

303. To reduce a decimal to a conttnon fraction. 

1. Rodnce .45 to a common firaction 

SoLOTlUN.— .45 eiiireased in the form of a oferatioh. 

(jommon fmclioo is ^, which reduced to its ,46^jIl'' =J. AnL 
loweet lerma equals ^. Hence the following ' 



Rale.— TTrite llie denominator under the decimal, omit- 


Hng the decimal 


point, and reduce the com 


non fraction H 


ita loweet terms. 


WBITTEK EXEBCIBXa. 




Rednce the followin); decimals to commoo 


fractions : 


a. .35. 


Ane.^. 


7. 9.75. 


Ant, i\. 


S. .48. 


Am- H- 


H. 12.725. 


An,, lajf 


4. .126. 


Ans-i. 


9. 16.075. 


AnM. 16A 


A. .636. 


Ans. \. 


10. 5.064. 


Ans- S-rl, 


& 3.a6. 


Amt. 3\ 


ii«.\1.fc, 
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12. Bedace the complex decimal .S| to a commoD fraction. 
BoLunoN. — .2J ia 2) tentliB, wtich, bj writing opkbatiox. 
the decomiiialor, becomea 7^, which equ»ls t^.ot 01 ^ I 

10' ^ 10' -21- ,f,— n^ 



A,, which redaced b 
Therefore, etc. 


> its low«Bt le 


rm«equ«h.A- 


= A = A^". 


R«dELce the 


following to common fractionB 


or mixed uam- 


t»Ta: 








IK. .Si. 




^nj*. f 


18. 4.8i. 


Ans. ii 


14. .16}. 




.dnx. f 


19. 12.18}. 


An^. lifg. 


1&. .2H. 




^"«. T-A- 


SO. 22.03f 


Ant. S3JV- 


16. .45|. 




^rw.H- 


81. 50.08 J. 


Am.5Q^. 


1!. lO.lSf 




^mt. tk- 


•i-1. $6.GGf 


Ana. t6|. 



t=i of 6 

=8)6.000 



► CAfiK n. 

306. Tta reduce a eomtnoii fraction to 
1. Redaoe | to a decimal. 

SoLunoK. — \ equals f of 5. 6 equals 50 tenths ; 
f of 50 Wmlhe is 6 teothi and 2 tenlha remaining ; 2 
teuthB equal 20 hondredlhs; ^ of 20 handredtha 
equsli 2 bundredtba aai 4 hondredths Temainicg: 4 
hundredtba equal 40 IhouBandthaj ^ or40 thousandths 
ia 6 thoasaodLliB. Therefore, | equals .625. 

Rnle. — I- Annex aiphera lo the numerator, and divide by 

the denominator. 

II. Point off as many decimal placet in the quotient aa 

there are ciphers used. 

In many cases the dlvlrfon wUl not lenninat* ; the common 
""■--■ ^uoh deelmali 



a decimal. 



fraoUon cunnot thi-n "be eiaclly eipressed by 
are colled inlrrminaU Or ii\flnUe decimals. 

2. The sjiubol + anneied to a decimal Indicates that It contains othn 
decimal teruis. The Byrobol — uuuiied to a decimal ItidlrAtcs that the 
iMt decimal 'term is Increased b; 1. "HUs Is often done when the nee* 
term Is ((Teater than 6. 

WSITTEK EXERCISES. 

fractions to decimals : — 

Atis. .733+, 

Ans. .9316. 

Ane. .64. 

Ans. .9413—- 

Ans. .947368+. 



Bedace tbe following 
,«. ) Am .25. 

' , i. Ana. .75. 

. f Ans. .375. 

, J. Atis. .875. 




8 


H 




U 


H 




10 


« 




11 


(1 




la 


W 




18 


U 


\ 



ISO HORUAL UNION ARITHMBTIO. 

ADDITION OF DECIMALS. 
207. Addition of Decimals is the procesE 



Add 

t AMdA- 
4. 3 ftud .S. 
8 .Uuid.O! 
4. .e uid .04. 



nmHTAl. EXEBVWEK. 



3. '^ aod .5. 

0. .07 and .08. 

1. .06 and .180 
8. 3.5 and 4 25 

WHITTBB EXBKCIHEM. 

1. Wbat is Ihe sum of 11.96, 25.075, 84.306, 
e [he n 



90.138 ? 



I 



of the Bame order ahail slMid ii 

■nd begin at the tight U> add. S thoiiHandlha, [>lus 6 25076 

tboosaodtha, pllis 5 thousandths, ore 19 ihousandllis, S4!3D6 

which equals 1 hundreiith and 9 [houaandtha; we 90 728 

wriw the 9 thonsaodtlis, sod add the 1 hnndredth to ai " o ~ nan " 

thenexlcoiiiion: 2 bundredllis, plus 7 hundredlha, ^13.069 

Elue 6 hiiodcalths, equal 16 hundredths, and the 1 
UQilredlh mlded is 16 huLiilredttis, which equals 1 tenth and 8 Dnir 
dredlhij; we write the ti bundredlhs. etc 

Bule. — I. Write the numbem no thai tftrma of the smh 
order stand in the same column. 

II. Add as in whole numbers, and place the deoimal potM 
between the units and tenths of the sum. 

8. Find the sum of 79.76, 85.08, 36.135. 140.309. 

Ant. 341.874. 
S. Find the sum ot' 87.09, 58.37, 95.*2. 237.675, 

Ans. 478.555 

4. Add 18.79, 147.073, 85fi,709, 185.8761, 397.05784. 

Ann. 1605.50494 

b. Add 59.874, 435.095, 673.338, 976.309, 8467.50084^ 

Ans. 10611.106843. 

5. What is the Bam of $35f, $37^, $28.37^, $50.06^, 
915 37 j, t57|, $15J, aad $33.87} 7 Ans. $S53.88|. 

7. Add 9 and 7 tenths, 41 and 8 hundredths, 75 and 54 
hundredths, 138 and 187 thousandths, Ans, 354.507. 

8. Add 187 and 5 thousandths, 49 and 9 hundred-tbon- 
Modtba, 1876 and S45 millionths, 187 ten-thoustmdtbs, and 

«W ten-miliionths Atw, 'i\\'i.(i'k^,\M«. 



^m SUBTBACTIOir OF DKCIHALB. 137 

/ ». Add 798 and 9 ten-lhouaandths, 17 millioDthB, 18 thou- 
B&ndtha and 98 ten-miUioalha, 67 hundred-thousandthB and 
95 teu-milliontha. Ant. 798.0196063. 

10. Find the sum of 3 tenths, 6i hundredths, ii thou- 
sandthe, Zi ten-thousandths, and 6i hundred- thousandths. 

Ans. .3696246. 

SUBTRACTION OF DECIMALS. 
S08. Subtraction of Decimals is the process or finding 
the difference between two decimals. 

MEXTAL EXBBCIBEB. 

1. Bubtiact iV from ^. ■ 5. Bubiract A from .B. - 
a. Bobtract .4 from .9. 8. Subtnicl .05 from .5. 

3. Subtract .08 from 08. I. Subtract .35 from .68. 

*. Subtract .06 6um .65, I 8. Subtract .75 from 1.06. 

WKITTEN EXERCI8EH. 

1. Prom 972.163 take 856.235. 

SoLimoH. — We ffril« lJi« nuiolicrB 9u Lhit Lerms of OFEBAnaM, 
Ilia eame ordt^r stand la th^ wirae coliunn, and bpgin 972.163 
at die right to Bublraci. We cannot Bobtract 6 thou- 8B6.236 

saudthg from 3 IhousiiadtliH, hence we add ten thoa- — r - js g- 

sandtha to 3 IhoiisandtliH, which equals 13 tbonflandths ; llo.B^ 

5 thODBaodlhti from 13 iboiisaniitlis leavve 8 thou- 
WDdths, which we write in the urder of thoiisaniiiha: Binoe we hxvt 
added 10 ihouBandttiK or 1 hundredth to the minuend, we muBt add 1 
hiindradlh lo the auhtrahend; 1 hundredth aod 3 hundredths are 4 
bundredthi: 4 hiindreillhB from 6 hundredths leavee 2 hundredths, etc 
Role. — I. Wrtte the subtraheTui under the minuend, no Ihai 
lervu of the same order stand in the mme coiumn. 

11. Subtract as in whole numbers, and plane the decimal 
point lietween the unitg and tenths of the remainder. 

2. From 707.325 take 623.452. Ans. 83.8T3. 
8. From 83S.43H take 734.936. Ans. 91.603. 
1. From 78.3057 lake 29.084. Ans. 49.3217. . 

6. Prom 1230.207 take 384.1231 Ans. 846.0839. 
«. From 3.07 Uke 1.432765. Ans. .637235. 

7. From .3 take 3 hondred-millionthB. ylns. .39999997. 
%. From 1 and .001 take .01 and .000001. Atu. .990999. 
t. From S^ take 2^ thonaandths and 2^ faiUloa<.t\a. 

Alia. 4A^'\W^^V\t 
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ISS RORUAL tJBIOB ARITHMITIO. 

MULTIPLICATION OF DECIMALS. 
a09. MaltipUcation of Decimals is the prooeu at 

finding the product when ooe or both factors are decinuJa. 

HESTAL BXKBViaBS. 

MOitt ia the value of 

1. atinieaA? 8x.4T | 5.^X8? .6x.7I 

a. atimea.OI 6X.6I 6. 5XtIi1 5x067 

8. AtimeaA' -Ox.TT 1. AXMT .8x.l«T 
4. A times A' -^X-ST I 8. .6X.15T .ISx.WT 

9. How mim]' places in the product of uniu multiplied b^ 
TfctUAf by ient/u f UnU* by hu-ndrecUfu f Tenth* by 
Hitndradlhi by huTidrcdtht t 

10. How roAiiy declnuil places in the product if there ore two in 
the multiplicand and one in the multiplier? If there are two in etch 
Atclor? If three in multiplicand and two in multiplierT 



I. Multiply 7.23 by .46. 

SoLnriON.— 7.83 multiplied by 46 equals 332.&8,and 
multiplied by 46 AundrwffAathe product ial hundredth 
Mgrau, wticb, hy removing the decimal point two 
places to the left, becomes 3.325S. Hence, 7.23 mul- 
tipUed b; .4Q equaU 8.325S, 

SoLnnou 2d.— 7.23X.46=fSJ X jWi=f H6*=Tit<niX 
From either of these Bolutions we derive the fultowing 

Rule. — Multiply a» in whole numbers, and from, the right 
of the product point off as many decimal places as there an 
in both /actors, prefixing ciphers when necessary. 

2. Multiply 37.13 by .67. Ans. 18.1771. 

S. Multiply 43.08 by 2.36. Ana. 101.6688. 

4. Multiply 79.52 by .019. Ans. 1.51083. 
. fe. Multiply 8.534 by 30.0T4. Ans. U1.311&16. 

« Multiply 123.107 by 1.53. Ans. l&IAH^i. 

7. Multiply 512.073 by 35.08. Ans. 17963.59084. 

5. Multiply 54.0079 by 7.072. Ans. 381.9439688. 
». Multiply 1.08096 by 3.5703. Ans. 3.85924339S. 

10. Multipiy .03501 by .005873. Ans. .00020596611. 
II. Jrfnltipiy 2.0709 by .000146. Ans .(jft^s^WiUU. 
,F4lae8f9t X.OSlxVOl iw».%aAS&. 



_ >. 1 

H 10. A 

^L II. M 



^m DIVI8I0S or DsoiKALa. iw 

It. VaJoe of .5 of T^r X .OSJ 7 Ana .0116. 

14. Vulneof.OT of 4 x 300 X .09f ? Ane.lM. 

16. Value of t26.6ix.05i^+$16x6.03i? 

J Jns. »91.86t5. 

W«. 200+.02-i X .8i+(.Si-.l2^ x J of Ti)T 
P ^ns. 164.1432. 

17. Multiply 1 boDdredthby 1 tboasandth, and add lUnll 
lo the prodnct. Ana. .10001. 

18. Wh&t is the prodact of oae-teath by one-teDtb f on* 
hondred bj one-hnodredtb f oae millioa by one-miilioDth J 

DIVISION OF DECIMALS. 

310. Divinon of Decimals is the proceas of finding tfaa 
qaotient when <jne or both terms are decimals. 

MBSTAL EXEBVI8EB. 

What ii the value >.:' 

I. A-j-ar .4^3? 6. 6-i-A? «Ut..8T e-s-.03T 

•i. ffi^r^l .a4-H6T 1. .8-Mt &T-.4I 8+.04J 

3. ,60-i-37 .B-f-ar 8. 7.a-i..6J .7a-i-.61 .7a-i-.06T 

I. .160-i-a? .lB-i-3T 9. 8.4-5..7T .84-i-.7? .64-=-.071 
5. 5-v47 .B->47 .06-i-4T 10, 90-r-.8T 9,6-^.8? .86-^.87 

I I . What ia the product of tenlka by tenlfu t What then ia tlie 
quotient of huTidnre^hi by lenlht t What U the product of iaitki by 
kandrtiUhi t What ia the qaotient of IhoutaruUht divided by tenlkt t 

13. If there are three decimal places in the mnJtiplicand and Ewe 
in the multiplied, how many in the product? If there are five 
la the dividend and three in the divisor, how many in the quolieoIT 

WKITTEH BXEBVIBES. 

1. Divide 12.3084 by 2.34. 

80LUT10B.— Dividing aA in whole numiierB, 
we obtain the qaotient 526; now, since the 
diriiiend ii the product of the divisor and 
iiiolient, the number of decimal places in the 
diTideDd ahonid equal ibe Dumber in the divi- 
•or, plus the Dumber in the quotient; hence 
the number of decimal places in the quotient 
Mjuala the number of decimal pIsces in the 
dividend, minus the number of places in the 
divisor; hence tliere should be /our mimla hra, o 
the qaotiatt, Ibcrefore the quotient is 5,26. 



(wo decimai ^\aaa> 'n 
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Soi,lTTiOi<2d. 
derive the 



I 



iWy-»=Ti, of 526=5.26. From rithsr of lli«* Boiulio™ wt 
he lolloHing 

Rule.— I. Annei ciyhers to the dividend, if necessary tc 
make the number of decimals equal io the number of dec^ 
mal places in the divisor. 

II. Divide (M in whole numbers, annexing ciphers to Hu 
dividend when needed to continue the division. 

III. Point off as many decimal! in Che quotient aa At 
number of decimai places in the dioidend exceeds the ntn» 
ber in the divisor. 

NoTK.— I. When there »re el]>bera >t I 
off, dl-lde by the Blfrnittcant purl, nod t 
plac« U before, plus the number of ciphers cut ou. 

2. Make complci declmale pure or dbrtdo thera like 

niunbera, or multiply botb b; the L. C. M. of the denomliiktiira, 



Ans. 43.8, 
Ans. 73.21, 
Ans. 6.964. 
Ans. .1431 

Ans. .3678. 

Ans. 57.03, 
Ana. .06857. 

Ans. 600.8. 
Ana. 6.0708. 
s. 9.03446 +. 



divide. 

8. Divide 272.636 by 6,37. 
8. Divide 281.8585 by 3.85. 
4. Divide 57,85728 by 8.32. 

6. Divide 60-38218 by 67.8. 
e. Divide 31,421154 by 85.43, 

7. Divide 2R8.32615 by 4.705. 

8. Divide 2.3697T92 by 34.56. 
». Divide 3411,3424 b» 5,678, 

10. Divide 195,388698 by 32.185. 

11. Divide 1678.543 by 185,79321. 
What is the valne of 

12. .065-r-.026? ^Tis. 2.6.1 T7. I-H.125. Ana.a. 
18. .3T6-I-.0357 Ans. 16. 18. .61+.015. Ana. ii. 
It. .00S-s-.04r ^7.8.2. 19. 155-!-.0625. .In*. 3480. 
16. .012-^.06? .^718. .2. 20. ,00625-^25. Jits. .0008fi. 
TB. .004H-2.5? ^na, .0016. 1 21. 26-5-.00625. ^na. 4000, 
aa. (a.04-Hl7 + 47-i-2'0bx500O)— |f Am. 1174.246. 
l!8. (78»-.789)-i-(.76-.075x,75 of 8)7 Ana. 194.62. 
84. 45x.l81 + 3,6x.3i-r-(3.5-4^)r Ans. 8.5436}i| 
r*. C*34 7.84 H-8 1 0.87 )X. 0036 +.01|X 50 f Ana. 3i. 

96. r#Jfl80x3.27)-^*l0.90— t*l?iO^>ft.SVi1 it*. «W. 



I 



MISCBLLANBOUB EXAMPLES. 

WBtTTKM ruoMi^a». 

HiaOKI-LANKOUS KXAUFLE9. 

!• Whab common fi-actioa equals .00096 ? Am 

». Add ^, ||,H.»nd j''*^. An,, mi- 

4. Multiply .0075 cwt. by 4.008, Ans. .03006 cwv. 

fi. Divide 13H tona by 28-°-. .dna. ^ tona. 

«. MoUiplT 1.25 of .8| of 9^ by .8 of -|- of 8.75. 

Ans.S01^. 

7. Divide IISJ by .04| ; also 2.40011 by 1,56-^. 

^718. 2627i; l-63fH- 

8. Divide 14 J - square yards by U -'i . An». lytfft. 



28 

10. What uumber multiplied by 7| will give 6| for a pro- 

doctr Arts. g?. 

11. Divide seven millionths by twelve auU a half ten^mil. 
lioDtba. Aii». 5.6. 

' 12. Add }, |i, .375. and .5, and molliply ihe sum by 6.2^. 

IB. Sobtract ? of 13 from f of ^, aud divide the remain, 
far by f Jas. llfH- 

14. Multiply liio aum of,5 aud -^ by the difference bo- 



,ii., 



duct by .5 (7 / 2:,j ' 






I 
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16. The product of two nnmbers is f , and one of then ii 
I of I of 2; what is the olber 7 Ans. 1-^ 

17. Add 2.6 owt., 1.25 cwt., 5 owt., 4.3T6 owt., 1.875 cwL, 
8.6 cwt., 1.225 cwt., and 1.215 cwt. Ans. 20 cwt 

18. What namber multiplied by } of )4 °^ ^i i^ eqnal ts 
■ I of A of 27^7 Ans.»^ 

19. Divide the hqiu of six thouaandtbs and six milliontil 
by their difference, to 6 decimal places. Anx. 1.002002 K 

20. From the earn of ■^, |, and ^, lake the remaiiider ol>- 
tftined by sabtracting ^ from yij of ^ of ^. Ana. I jff> 

21. What number mnat be divided by j of 2| of ^, to 

}^ nf fi ? 
10 



] 



make a quotient equal to the value of 6} of - -^ of 6 ? 

24. 



22. John had $22S| and earned ^ of 3^ times $88^ more; 
having loBt part of bis money, be found that be had |18R| 
remaining ; what amount did he lose 7 Ann. $97|. 

25. A ton of iron ore from the mines of Cornwall yield* 
.65 of a ton of pure iron ; how mnch iron will 578.8 tons ui 
ore yield? Ana. 376.22 tons. 

21. An oil reSner bas on hand 16,745 galione of coal oil; 
how many'caska, each containiDg 42.5 gallons, can be filled 
withit7 Ana. 394 casks. 

2ft. How many dreBB patterns of 12.25 yarda each, can 
be cut from a piece of French percale, containing 50 yarditf 
Ans. 4+ patterna. 

26. An engine pumped 41.25 barrels of 31.5 gallons eacb 
ftom a tank containing 1500 gallons ; bow many gallons re- 
mained7 Atik. 200.625 gal. 

23. I bought 3 loads of wood, the first contaiQing 1.02 
eords, the second 1,05 cords, .ne third .945 corda; what did 
it cost at $3.60 a cord ? Ane. $10,854. 

28. A dealer bought 1086 bushels of wheat; how man; 
bins, each holding 20.25 buBhels, will it fiU, and hoir man} 
bnshel-bags can be filled from what remains? 

Ans. 53 bins; 12.75 bags. 
S9. Two specnlators boug\s\. iMft aict«& o^ "W feWi-WTi land 
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h tbey divide so that one bad .37^ and the other .62^ 
of it; how many acres had each f Ans. 1620; 3100. 

50. How many lengths of 6-infih stove-pipe can be mado 
&om ST. 48 poonds of Norway iroD, if one length requires 
3.S4 pounds ? Ana. 27. 

51. Mr. >'ewlin paid $4000 for a truck farm, giving |76.8d 
ui acre for 27.25 acres, and |85.7& for the remainder ; how 
maujr acres did he bu; ? Ans. 49.66+ acres. 

52. A man bought 345.75 tons of bay, at $16.25 a ton, i 
of which he sold at $17.75 a ton, and the reut at cost; how 
much was the gain ? Ans. $172. 87^. 

33. Mr. Hanmati bought a lot of wheat and sold .15 of it 
10 one man, and .26 of it to another, and kept 572.85 bashela; 
how much did be buy? Ans. 954.75 ba. 

8*. A man deTOies .12 of bis income to charity, .25 foi 
educating his children, .45 for bouseboldejpeuseB, and saves 
the remainder, which is $284.76 ; required his income. 

Ans. $1582. 

3S. How many curds of wood, at $5.12^ a cord, must I 
give for 91.35 bushels of wheat, at $1.40 a bushel, and 85 
bashels of rye, at $1.25 a bashel f Ane. 45.66 cords. 

3S. The circumference of the fore wheel of a wagon is 
13.75 feet, and of tbe bind wheel 14.25 feet; bow mnch 
oftener does one turn than tbe other in going 5280 feet, or 
one mile? Ana. 43.59+ limes. 

87. A ship whose cargo was worth $26,000, being dis- 
abled in a storm, .45^ of tbe whole cargo was throwu over- 
board; what would a merchant lose who owned .26 of the 
cargo)' Ans. $2843.75. 

S8. A grain dealer expended $621 for grain, ^ of tt beiD| 
for wheat, at $1.35 a bushel, j of it for corn, at $0.75 a 
bushel, and the remainder for rye, at $1.1 2^ a bushel; bow 
many basbels of each kind did he pnrchaae ? 

Ans. Wheat, 1656 bn.; Corn, 2070 bu.; Rye, S300 hn. 



r 
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HOBMAL UNION ARITBUSTIO. 



UNITED STATES MONET. 

311. United States Mosey, or the cnrreniijr of tbi 
nnited Slates, is expressed in the decimal sjatem. 

2IS. The aeverai deilomina.tioilS and their relation to 
Mtch other are presented in the followinj^ table : 



10 mills eqna! 1 cent. I 10 dimes equal 1 dollar. 

10 cents " 1 dime. I 10 dollars " 1 eaele. 

NoTB. — ) of a dollar = ^ cents ; } of ■ dollar =■ GO cents ; | of ■ dolUr 
= T5 cenU ; } of a cent = S mills. 

31S. The dollar i>* the onit and is indicated by the sjm- 
bol % ; tbe eagle and dollar are read as a number of dollars. 
Thus $245 is read 245 dollars, instead of 24 eagles, 5 dollar!,. 

214. The dime is one tenth of a dollar, and is expressed 
as tenths, the decimal point being placed betweea dimes and 
dollars. Thus {2.3 expresses 2 dollars and 3 dimes. 

215. The cent is one tenth of a dime or one hnndredtb 
of a dollar, and is written in hondredtha place. Thus $6.15 
indicates 6 dollars 1 dimes and 5 cents. Dimes and cents, 
however, are Dsnally read as a namber of cents. Thae 
$6.75 is read 6 dollars and 75 cents. 

310. Since dimes and cents are re^rded as a number of 
cents, when tbe onmber of cents is lees than 10, a cipher 
mast be written in teuths place. Thus 3 dollars and i 
cents are written $3.04. 

217. The mill ia one tenth of a cem or one thoDsandtb 
ot a dollar, and is written iu thousaadtba place. Thus 
$8,875 ia read 8 dollars 37 cents and 5 mills. 

NoTEa. — 1. Id cbeckg, nntpj, dran^, elc., cents are nsnal^ wrlltau U 
t uQdredlhs of tt doUar In the form of a common fracUon, as »12^. 

a When thaflnaj result of a buslnenB computation contains millH, If 5 or 
more thej are reckoned 1 cent, aod If less than 5 thev are rejected. ThM 
I7.18T would be reekooed as $7.19 and ta.ies as |3.18. 
3. tCe used dnUare and cents In treating the liiDdsmontal mlea: wqqow 
giro a more format treatment ot dBclmal enTreut^ , Involvlnif problomi Bul 
pupOe were lot then prepared to wA^r. 



IIKD BTATitB UOKBI. 



EXEMciBEs iH hsuebatiun . 




Re4d the follcwing 








1. $15.65. 


5. faa.of 


9. 


$100,001, 


8- JU.153. 


G. $10.50. 


10. 


$202,203. 


3. $28,231 


7. $10&.105. 


11. 


$370,037. 


1.^132.125. 


8. $125,005. 


12. 


$1030.001. 


eXEBVISEM IN KOTATIUN. 





Wnte on the Blaie or bourd 

1. Seren doli&r§ and tweaty-five ceuis. 

2. Twelve dollars, thirty centa. and five mille. 

3. Twenty-6ve dollars, fifty-fuur cente, aud fl»e milla, 

4. Thirty-four dollars, seven centB, aud seven mills. 
&. Niae eagles, six dollars, six cenie, and eig'bt mills. 
li. Two hundred dollars, seven aaii uiie-half ceuts. 

J. Forty-aino dollars, six dimes, and "J cents. 

a. Five hundred and thirty-eight dollars, ti2^ cents. 

REDUCTION' OP UNITED STATES MONET. 

218. Reduction is the process of changing a nnmbef 
from one denomination to another without altering its value, 

219. From the explanation given we have tbe following 

PBINCIPLEH. 

Hj reduce cents to miltg, annex one cipher. 

To reduce dollars to oenUt, annex two ciphers. 

To rediwe dollars to ■mills, annex three ciphers. 

To reduce cents to dollars, place Ike point two pJocei 

the right. 

To reduce mills to dollars, place the point three placet 



I 



from Ike right. 




NOTK—In reducing a cnmber of dtillura and cenM 


to cent*, eu 
and tS.Tfifi^ 


WBriTEN EXERCISES. 




I. Rednce 5 dollars to cents. 




BoLCnON.— In 1 dollar there arc 100 <*nt8, and i 
ve 6 tim« 100 cenlH, or 500 cenu. or vv annex two 
directed. 


a 5 dollan 
ciphaw, M 1 



' 
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2 


Reduce 25 dollars to cents. 


Am.25Wk 1 


3 


Reiiuce 24 ceuta to miUa. 


^n*. 240. 


4 


Reduce 8 dollare to milk 


Am. 8000, 


5 


Reduce 20 dollars to mills. 


Am. 20000. 


6. 


Reduce 6 ceiite and 5 mills to mills. 


A1U.6&, 


7. 


Reduce 12 dollars and 25 cents to cents. Am. 1225. 1 


8 


Reduce 23 dollars and 5 cents to cents. Aw. 2305. ] 


». 


Reduce 1450 cents to dollars. 


Am. «14.50. 


10. 


Reduce 2700 cents to dollars. 


Am. 827. 


11. 


Reduce fi425 cento to dollars. 


Am. $54.25. 


12. 


Retluce 4170 mQls to doUars. 


Am. $4.17. 


IS. 


Reduce 250 mills to cents. 


Am. 25 cent& 


14. 


Reduce 865 mills to cents. 


Am. 86} cents. 


IS. 


Reduce 13875 mills to dollars, cents 


and mills. 
Am. »13.875. 


lit. 


Reduce 185326 mills to dollars, cents, and mills. | 






Am. $185,326. 


17. 


How many dollars, cents, and mills 


in 235 dollara, 3 


cents 


aud 5 mills J 


^7w. $235,025. 


IS. 


How many dollars, cento, and mills 


in 150 doUani, 10 


cents 


and 5 mills? 


Am. $150,105. 




FUNDAMENTAL OPERATIONS. 1 


~.ASO. Sinc« TTnited States Money is 


expressed in tha 


decimsl scale, all the o]ieratioiiH may be 


performed as is 


decimals. 




Rule.— To add, miltrad, mitliiply, or 


divide in Vnitti 


Stales 




tioM 


tn deeimalt. 

WHITTEN BXBRCISE8. 




I. 


Find the sum of 862^ and 62^ cents. 


Am. »63.12^ 


2. 


From «25 take 25 cento and 5 mUls. 


Am. $24.74i. 


S. 


Require the sum of 818|, 18} dimes. 


l^ cents, and 11 


mills. 




Am. $20,828, 


*. 


From 1 dollar lake 1 mill ; from «.505 take 505 ceuta 1 


^ 


Aiu.%a.«99; $499.96. 1 
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fi. Subtract 6^ cents from 6^ dollars, and add the remain- 
der to 61 dimes. Ans. S7.081. 

6. What must a stock-Jealer pay for 27 youug cowb at 
«18J apiece? Ana. $506.26. 

7. A drover sold the government 33 horses at the rate of 
»1251 apiece; what did he recieive? An». 841.33.25. 

8. If a cattie-feeder received $250.25 fur the sale of 13 
Kws, what did they briug him a head? Ans. $19.25. 

9. I paid $36.25 for 5 barrels of fliiur; what would 17 
barrels have cost me at the same rate ? Ans. $123.2.>. 

10. A country merchant paid 396 for a lot of muslina, at 
16 ceuts a yard; how many yards did he buy? Ang. 600. 

11. How many cords of wood can be bought for $1653.25, 
at the rate of $4.75 per cord? Aim. 327 cords. 

12. A carpenter earned iu 4 months $240; how many 
days did lie labor if bis wages were $2.50 a day ? A'm. 96. 

18. Divide $16} by 12 cents; divide 848 by 6 dimes; 
divide 18} dimes by 15 mills. Ana.lZ^-^; 80; 125. 

14. A lady bought a watch for $55J. a chain for 822|, a 
key for $6^, and sold "hem all at a gain of 86| ; what did 
she receive for them? Am. $91.25. 

15. A teacher bought a book for 82i, an inkstand for 62} 
cents, some paper for $1 J, a map for $4|, a globe for SS^, and 
banded the clerk a teii-doilar-bill and a five-doltar bill ; how 
much change should he receive 1 Am. 80.37^. 

16. Mr. Benton bought 12 hogsheads of molasses of 63 
gallons each, at the rate of 42} cents a gallon, and sold it at 
50 centfi a gallon ; what was the gain t Ang. $56.70. 

17. A lady bought 3 yards of muslin at 6^ cenU a yard, 
7 yards of linen at 87 cents a yard, and handed out a flO 
bill ; what was her change? Ans. $3.72. 

18. There was sold one day, in New York, Low Grade 
extra flour, amouuting to $15,000 at $6.25 per barrel ; how 
many barrels were sold? Atts. 2400 barrels. 

19. A lady in furnishing her house bought 3 sets of chai 
U 87.25 a set, 2 tables at $5.25 apiece, S n)cV\Bt*Jftw.r* «X 
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$4.66 apiece, and 45 yards of carpet at $1.75 & jard; wluu 
was the amount of the bill 7 Ana. $124.95. 

20. A dealer bought 8 barrels of turpeatino, each contain- 
ing 31.5 gallons, at $1,121^ a gallon, and sold it for $1.37^1 
gallon ; what did be gain 7 An8. $63. 

SI. A man bought a boat load of coal for $250, and by 
retailing it at $5.75 a ton, be gained $37.50 ; how many tons 
in the load ? Ana 50 tons. 

2^. The charge for isending a telegram from New Yorkto 
Harrisburg is $.40 for 10 words, and 5 cents for each addi- 
tional word ; what would a dispatch of 24 words oust mef 

Ana $1.10. 

23. Thomas Williams & Co. sold 420 bushels of new un- 
graded corn at 60 cents per bushel, and received in exchange 
1 20 bushels of oats at 43 cents per bushel, and No. 1 Minne- 
sota wheat, at $1.67 per bushel ; how many bushels did thej 
n^ceive ? Ana. 120 bushels. 

COMMERCIAL TRANSACTIONS. 

221. In Commercial Transactions there are ordinarily 
three quaiitities considered, the quantity, the price, and the 
cost 

222. The Quantity is the amount bought or sold, esti- 
mated by the number of times it contains the unit of 
meoHure. 

223. The Price is the 7alue of one of the units of mess- 
ure of any commodity. The Goal is the value of the whole 
quantity. 

224. An Aliquot Part of a number is the whole or 

mixed number which will exactly divide that number. 

ALIQUOT PARTS OF $1. 



6 cents = $^. 
6J cents =■ $^. 
8^ cents = $^. 
10 cents = $^. 



I2i centfl - %)[. \ ^^ ^^^^ « Vi 



\ 



16| cents «« %\. 

20 cents =r $^. 

25 cents «> %^ 
%Z\ cents — $^ 
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SB3S> The Bimple operatioua of Gadiag price, u.osi, luul 
qa&utitf have already beoa sufficientlj iaiiicatcd, aod m 
shall here cuiiEtiiler oaty a few special ca.ses. 

tCASS I. 
130. 7b flml the cost of a quantity, thepHce belnf 
aiiquot part of $1. 
, What coat *8 yards of mualin at \2\ cents a yard T 
eat 12 



— Al$l dyard, the con woiiKi be f18; i,,.o 

eat 121cenU, which is lor$l, the cMi will Ui '— 

nr(48, or(6. Hence ihe *• 



Role. — Takesuck a fractional part of the giivn quantity 
a* the prioe is of%\. 

»What cust 12 piccea of calico, each contniniag 32 yards, 
cPDia a yard 1 Ana. $24. 

Whoi coBt 4 bales of Sen Island cotton, each contaiaiug 
300 I1>., at 16f centa a pound ? Aim. $200. 

4. Mrs. WilBoa bought a bag of Rio coCfee, containing 
40 lb., at 3.1^ centa a ib., and 10 lb. of crushed sugar, at 19^ 
cents a Ib. ; what waa the coat of both ? Am. $U.S8^. 

6. Bought 20 yards of black cashmere, at $1.37^ a yard, 
20 yards of paper muslin, at 10 cents a yard, and 3 doieo 
crocheted buttooB, at 25 cents a dozen ; what was my bill T 
/Inn. f30.25. 

CASB n. 
S:27. To finit the cost, tJie ijaitiitlty ami the iiHce 
uf 100 or 1000 beiim f/lveit. 

. What ia the cuMi OfB&Ol feet of poplarboarda, at$I7.9$ 
a thousand 7 

Kui.nrioit.— If 1000 fed mwI fl7.25, 1 foot will opriutiom, 
»^i roW or$l7.25, nii>l &W1 feet will omx 6501 times „ qc 

^, of 8l7.2fi, Wliioli is Ihe Mime aa nftu of ftWl aj^t 

..rue» $17,35, whirh W inlilLipljinB ami ciilliDg off ,- , ,"•;' 
three places in the prrxlucl, we liod is S112.14. ' 12.1422S 

^w. ¥112.14 
Role. — Multiply the price by the quantity, and point ojf 
in Ihe product two places for' price per hundred, or Ano 
siaivt /or pt-fj-e per IhovjianiL 



r 



k 



IM) KOBHAL UNION ARITBHETIC. 

NoTK. — The price per hundred or per tboumud Is expreescd Ihos fl C, 
S. What IB the value of 12,500 sbinglea at $6.25 ^ M F 

8. What IB the cost of 7S7T feet of bemlot^k Bcaatling, at 
$3.37^ ^ M f Ans. $26.58. 

4. What is the coat of 17,225 bricka, at JT,15 y M, anil 
ISRO lb. of aheel lead, at |10.12J ^ C? Ans. 1291.44 

a. A grocer sold ud» diij 97GO puunds of wheat flour, ill 
$4.25 ^ C ; what was the amouut of the sale ? 

Am. $411.80. 

tt. MeHtir8. Wood & Co. buru in ibeir atore in a yeai 62,5i;0 
cattk' fuel of gaa, at $4 50 ^ M ; what is thuir gas bill for i 
year? Avs. 1281.53. 

7. If a compoaitor ie paid 45 centa per ihouaaad eaa, 
what will he receive for setting up a book of 5G0 pagea of 
1120 ema each 7 Ans. $282.24. 

8. Mr. Barr receivea for making cigara $7.50 ^ M ; wbai 
will be his proSt oa 43,780 cigars, if be pays |.'>.75 for the 
amount of tobacco required to make a thouHaiid ? 

A'is. $76.61i. 
CASE III. 

33S. To find the price of 100 or 1000. the quatitUy 
atui cost being given, 

U If I aell 4256 feet of boards for $62,776. what is the 
price y M f 

SoLiiTioiT.— If 4250 feel cost $62,776, 1 oprBATiON. 

fool will coat ji^, of Wi.n6, and lOOU j^n 77e.M26*=814( 
feet will coBi 1000 tiraeat^ of $62.7 7 (i »"-"''-^*''>=»"l- 
whjch, dividing fuid reraoving the decinial 

foiat three pliwes to tLe righL, we find ia 
14J. Hence the 
Rule. — Divide the cost by the qvanlily, and remove' Ihr 
decimal point in the quotient two placet to the right far 
price per hundred, or three places for price per thoueand. 
2. I paid $7.59| for 675 pickets for the fence aroaad u; 
garden ; what waa the price y C ? Ana. $1.18^. 

S. Mr. Shirk sold 10,&*llceiaVTa,\\ftfoTt&5l.35; whMwai 

U»» price :^ T *"^-^*^ , J 
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I A. If the coBl of stereotyping a book of 320 pages of SMI 
IB each IB $340, what is tbn cost per 1000 ems 7 
Alls. $1.25. 
S. I retail envelopes at 12 cents a pack, gaiuing 3 ceula 
each pack of 24 ; what did they cost me ^ M 7 
Am. 13. t5. 
CASE :v. 
SS9. To fttui tlie cost, the quaiitily and tfie jrrUM 
a ton of 2000 poundu beinu given. 
1. At $75.45 a tOQ, what will be the coat of 724T lb. of 
railroad iron 7 



...6 ~ ^ ^.., .= -~.e $273.39 ae the prioe of 3'^** 

7247 lb. ^^^ , 

273.39307* 
Bole. — Multiply half the price of a ton by the qvanlily, 
and remove the decimal point three places to the left. 

NoTB.— To find tbe price of a ion, cosi and quantity being given, divliU 
lAe out by tlu qtumtUj/, muiciply Ihi qaolienl by 3, and removt the dfcimai 
point tAree placa to th£ right. 

2. A farmer sold 7375 pounds of bay at $13^ a ton ; what 
did he receive for it? Ans. $49.78. 

3. A porcelain nianHfacturer bought 5G20 ponnds of clay 
at $17.25 a ton ; what did it coat him ? Ans. $48.47. 

4. A peddler sold to a paper-mill 1728 ponnds of rags at 
$48 per ton; what did he receive? Ann. $41,47. 

&. If 7240 ponnds of bone dost cost $93,215, what is the 
price per ton 7 Ans. $25.75. 

6. A coal dealer received $20,88 for 5760 pounds of Lehigh 
red ash coal; what was the price per ton 7 Ans. $7.25. 

3. Shipped from Pittsburgh, on the Panhandle R. R,., 
34,761 pounds of pig iron @ $3.75 per too, and 97,486 
pounds of steel rails at $2.50 per ton; what was the charge? 
Ans. $187.03- 

8. Messrs Wilson & Co. bought 36,850 pounds of lime at 
$3.60 a too, and sold it at 22J cents per huadted-, 'K^«.\.-«vt 
the praSl on tb^ tranaaotion T An*. V\%-^%- 



162 NORMAL UNION ABITHMITIC. 

BILLS AND ACCOUNTS. 

ftSO. A Bill is a written statement of goodb sold, 8€^ 
noes rendered, etc., giving the place, date, names of the 
parties, and the price, quantity; and cost of each item. 

331. An Invoice is a full statement, sent to a purchaser 
or agent, at the time the goods are forwarded, containing 
the marks, contents, and prices of each package, the charges 
paid, and the mode of forwarding. The terms Invoice and 
Bill are often used interchangeably. 

2S2m The Footing of a bill is the amount of its itema 
To extend an item is to write its cost in the proper column. 
A bill is receipted when the person to whom it is due, or his 
agent, writes at the bottom of the bill " Received Payment," 
and signs his nama 

233. An Account Current is a written statement of the 
business transactions between two parties for a given time. 
The party who owes is the Debtor ; the party owed is Che 
Creditor. 

234. To Balance an Account we find the difference of 

the footings of the two sides and add it to the smaller side. 

so that the two amounts are equal. 

Notes. — 1. The abbreTiation Dr. eligniAea debit or debtor; Cr.,, eredUy or 
creditor ; @ si^ifies at^ and denotes the price of the unit of meanare ; % 
stands for account ; f for cenii ; No. or # for number / pes. for pieeeSj and 
«'i^ 1S^ 6S slsmify respectively 62 J, 18|, 6i ; 3 pes. sheeting 42, 42*, 45» 
sigiiities that the pieces contain respectiTely 42, 42} and 45| yards. 

2. Accounts current are frequently made out every month, And are thea 
called monthly *tatementi^ and generally contain only the amounts bought 
at each date, bills of the several items having been furnished at the tinoie of 
buying. 

3. Deductions are often made In bills, sometimes from the retail price of 
the items, and sometimes from the amount of the bill. Deductions from the 
retail price are generally made to customers buying in considerable quan 
titles, and deductions from the amount are made for cash payments or pay- 
ments within a short specified time, the prices in such bills being mostly 
wholesale. The symbol % , meaning hundredth^ is frequently used ; thus, 
less 6 % means 6 hundreiUhs deducted. 

Rule I. — In making out a Bill, extend the several itetM 
and take their sum. 

Rule II. — In an Aooovnt, find the difference between thf 
dtfhii and nredii anuvwnisi 
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!23S. ReqairoU ifae footiogs aad balaaces of tho followiuK 
bills mad accouDts: 

Baltimobb, July IQ, 1676. 
JoKX B. Wtlis & Co., 

BmgM vf MACNEIL. WALCOTT A CO. 

24 Pra. Mcd'i French C&lf BooU, % $10 il I 

"' " Women's Enameled " 1.871 ■ 

Foi'dOutere, 1.50 

" Boys' Kip Boota, 2.60 

110 " " BroBSQB, 1.25 

"" " .Mixnea' Kiiliber Shoes, .75 

" Women's Arctics, 2.25 __^ 

Um\ 

8^7 50 
K«c'd Paymenl, 

Macnuii^ Walcott a Co. 

WitMiNOTOM, Del., April 27. 18T0. 
Hb. J.U1BB Lanb, 

To A. B. HAYES, Dr. 

For Setting Boiler and GscB.Tatiiig, 
" 13J DuTB Work of Bricklayer, ©?■ 

61 ' " " Laborer, 

1 Lontl Ihnd, 
15 Biisbels One, 

500 Diu-k Stretchers, @f14 ' 

500 Salmon Bricks, " 8 



I'BOTiDKNCB, R. I., Jam 1, 1878. 
Hft. Jamh Hkdok, 

Bo^qU of GLADDING A BRO., 



31 Webster Unabridged, 
7 4 Leisure Day Rhjinsa, 
2|3 Kighl Couiuns, 

2 Ticknor's Life and Letten, 
4 Mysterious Island, 

3 Farm Leeenda, 
2 Three Bn<tea, 



12 








00 
50 

BO 
00 






n 


38 



Rec'd pajment, 

JrtHN B. TmBXib, 
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PHii.tnwi.i»m», Oct 1, int 



Hbb. GaOBSB GOBDOM, 



BovflU <tf WALKEB A BROTTaHZK 



2 Pr. W. G. Even and Buiua 

" CoT'd Hoapa 

" Brush Tnji 

1 Do*. " BowU 
" Hugs 
Stem WiDca 



1-3 b Wta l-7ip 

160 aoo 

Crate aod Portenge 



Oral Glass DiitbeB - 



1-3 la 1-6 In 1-7 In 

~ loo ISO aoo 

Iciien 6 Inch @ tl.60, 



Hr. Hbhbt Cadt, 



STATEMENT OF ACCOUNT. 

Nbw York, April 1, 1811 







In%mh BADEAU & LOCKWOOD, 




187fi 




D«. 


" 






Oct. 




To 15 Drums of Figs, 


2 25 








80 


" 9 BoiBS Oranges, 


4 75 






Dec 


a 


" 12 " Lemons, 


6 25 






1878 












Jan. 


29 


" 4 Barrels Dried Apples, 


6 76 






Feb. 




" 10 " " Peaches, 


B 2fi 






Hu. 


18 


" SO lb. Leghorn Citron, 


26 






1878 




Ce. 








Jan. 


11 


Bt 2 bbl. SuperGne State Floor, 
" 200 lb. Buckwheat 


e 00 










.03* 






Feb. 


I 


" 1 Firkin Butter, 66 lb., 
" 100 lb. Cora Meal, t 0, 


28 








20 




18S 




Har. 


1 


« C«h, 




108 00 


_, 


/ / 


Balance due BaAi«w hlxiikiiQtA, 


\ [ 


^ 



BILLB AMD ACCOQHTI, 



J. T. W*T & UO- 



fii 56 Witt WOOD, MABBH & HEYWARD. 




(WBIT^BH EIXBRCISICS. 
236. Let pupils make out bills, oocoaatH, and invoices 
proper form, from tho following atatcmentB; 

1. The Lafayette Restaurant orttered Oct. 10, 1876, froPi 
ThoB. Bradley, the following : 67 lb. Ribs of Beef @ 20>? ; 
2 Kidneys, @ 15/; 3 Lambs, @ $5 ; 3 Calves' Heads, @ 
75/; 8 Sweetbreads, @ 30/; 2 Calves' Livers, @ 70/; 37 
lb. Veal, @ IT/; make out the bill. -4ns. $41.04. 

2. Eugene O. Blackford delivered the following, June 12, 
L876, at the Contineutal Hotel: 15 Salmon, @ 30/; 37 
LobBters, @ 10/; 5 Fresh Mackerel, @ 13/; 7 Spanish 
Mackerel, @ 20/ ; 2 Shad, @ 40/ ; 12 Soles @ 10/ ; 9 Sea- 
ha8s,@IO/; 15 Shcepheads, @ 12/; 3 doz. Soft Crabs, (SI 
50 /; 1} doz. Frogs, $1.75; extend the items and find th> 
footing of the bill. Arte. $19.03. 

8. James Thomson bought of William Wilaon, Pittsburgh, 
J*n 30, 1873. 1 lb. Citric Acid, $1.55 ; 5 lb. Chloride Lime. 
@ &/;jftr 20/; 10 lb. Epsom Salts, @ 5/; 3 lb. Gum 
Shellac, @ 60/; 1 doz. Wilson's Cod Liver Oil, @ $7 ; Jdoz 
Mishler'B Herb Bitters, @ $8 ; 2 lb. Carbolic k.vA Cr3«ya.\x, 
(g $1 75 : vhat was the amount of tbe bi.tt 1 Ati». ^\%.^^ 



Ub. Johh Wallbk, 
Tirmt! 30 day*. 



HOBMAL CMIOM ABITHMaTIO. 

STTFPLEMSNTABT FROBI.EKB. 
Tn be ouiUtud onlew nUiennM dlnOtaO. 

ClHClNKATl. O., Sept- 3(UA. Iffli 



Bought of TIEllNEY A OABDEN. 



tlDouQ OeDlB BIk. Fur Hals, 

II :; : :: ;: : 

" Boti " Sax. " 

" Children's Fancy " 
" L«dies Trimmed " 
" " Uatrimmed " 



IH^W 






IHMI 








\\ 




hIiki 






IV (Kl 






(.(Ml 






lfil«l 






V 


60 


- 


- 






Ti 


11 











Hcam. WiLBT A Hortok, 



PiTTSBUsaa, Nov. 1, 18TS. 
BoagU ofS. O. HERR & CO. 



S'Dol. Rubber Long Combs, 






VjDoi. Tooth Bruahai, 
^ " JelSets, 

(jni. Kabbtr (Joal am 

CiL " Blnck SuBiieoil' 

Yd. Jaconet, 

" Iriah Linen, 



3.50 4.50 6.00 



05 72' 1.35 2.0( 



Pa Silk Velvet Ribbon y-, -^, Y' ^■ 



Rec'd payment, 

J. G. Herb A Ca 

NuTi.— This bill sbowB anotlier method or abbreviating entries 
iteniB. iGro, HoniComba^^, tj^?, ?^, meana tbatthere ai 



No. 8 (9 r 



^8' 'lO ' 13 ' 



SnX'PI.BMEN'TAZIT' FSOBX.EUS. 



236. Let pupils make o\it bills, aceoiintfl, and invoices from 
the following Btalements: 

4. Tynd&le & Co., ruilMlelpliE&, told to Mrs. Jobr. Smith, Dec 
SI, 1874, tlie ITollowmg articlon: 1 Soup Turecii, @ #3.50; 3 Sauce 
Tui'oens, @ (1,25; J doz. Tulip Goblets, ® •1.40; 1 i[i)E. Iniiividuul 
B»lts,@SOf; 2 OlojiiH PitdioFA @ 62}^; 3 Oval OIobh dialiuE, @ 
50f; 1 OliisH Nappy, @ 75» ; 4 Cov'd Dishes, @ (LES ; 3 dm. 
ijloDQwaro Plates,— 1 Coz. in., ® 11.25. 1 do£. 7 iu., @ tt.40, 1 
dox. 8 in., @ tl.60; required the bUl, reoelpted. Am. fiti.K. 

5. Ura. Amolia WalsoD, Mewark, N. J., preeented the following bill 
CO James Huvea, tUrcb 1, 1815; Board tor 1 weekl, @ S!)| fuel and 
ligbl 4 weeks, @ (11. &0 ; waablng 5J doz. @ $1. Mr. llareo preseuted 
the following bill to Mrs. Walson at tbesfliae date: Tebruarj ath, 151b. 
Tea, @ -J&f I 10 lb. Coffee, @ 35^ ; February Btb, 25 lb. GrnDulaWid Sn- 
gar,@12jf ; 51b. Brown Sugar, @\Df; 1 barrel No. 1 Mackerel, f 25; 
Pebruuy 26lb, & lb. Butter, @ &0f, and 1} doieu Eggs, @ 4Zf. Make 
oot both billB, receipting the amnller and crediting the amount npon Ibe 
other. Am. Bal. (1^. 

6. Angual 2B, 187B, Franklin S. Fuller, ot Uemphia, Teno., purchased 
of Eubn k Furst, rhiladelpbia, 3b boxea Baisins, @ ^.yi ^^-^ i 3S0 

I. Dal«a, @ 5)^; 100 lb. Tarkiifa 

PruuoB, @ e}^ ; laS lb. French Prunes, @ — - y^r. ; 13 bunches ol 
Baracoa Bananas, @ tl.lB ; and gave a dne bill for amount. Make out 
bill and recdpl it. Am. $150. 

7. Mr. Thomas Walker, of Aiken, S. C, bougbt of Hess, Rogors and 
Chambers, Philadelphia, the following articles, Oct. 14, 1876: 3 doi. La- 
iiHB' Berlin Gloves, @ £2.25 ; 1 doz. Ladies' Wbile Silk do., @ S^BO , 
1 dot. do. Berlin j Gauntlets, @ (3.T5 ; 1 dox. Colored Buck do., @ 
115; I dot. Ladies' Itlack Jouvln Kid Gloves, @ |1« ; j doi. White do., 
f§ (.S; a doi. Genu' Buck Driving QaDnticU, @ (te.SO ; 2 dot 
Genla' White Kid Gloves, @ (II ; I doz. Child's White Cottoa Hose 
8C BO 96 100 no . .... , , , . 

— I - jj-, — -, -^, -jf- I make out bill for amount, deducting 20Jfc. 

Ant. t91.«0 



r 



1 



MORUAL DMION ARITHHKTIO. 



SECTION VI. 

DENOMINATE NUMBEKS. 

987. A Denominate Number is & concrew nQmber ii 
vhicu the unit \a a measure; as 3 feel, i pound*, etc. 

288. A Meaiure ia a unit by which quantity of ttMgni 
!ui/e or continuous quantity is estimated niiiiiencally; as, I 
yard, a pound, etc. 

239. A Gomponnd Denominate Number is a numba 
which Qxpreasea several different units of the same kind of 
quantity; as, 4 yd., 2 fl., and 11 in. 

340. The Terms of a compound number are the num- 
bers of its differeiU units. Thus the terms in the example 
given are 4 yd., 3 ft., and 11 in. 

341. Similar Compound Numbers are compound 
uumbers which express the same kiud of quantity. 

242. DenoiQin3>te Numbers may be embraced under 
ei^ht distinct classes, as follows: 

1. Value. 5. Volume. 

2. Weight. 6. Capacity. 
S. Length. 7. Time. 

4. Surface. 8. Augles. 

NoTB.— CoDcrele Dumben are of t*o cluMS : let, tbose to which Ibe 
anK \t natural ; 2d, Lhoae tn which It Is arIi;;to<iI. Natural uulU ure Bueb 
aa eilaC Id natare, and artificial anllB arc ttaoae whlcb are agreed upon W 
meuiire quantity of rusKQil'Ude. The latter are called dmominate munbcri. 

MEASURES OF VALUE. 

243. The Value of anything is its worth, or that prop- 
arty which makes it useful or estimable. 

244. Honey is the meaaure of the value of Uiinga. It 
la of two kinds, coin and paper money. 

245. Ooin, or Specie, is metal prepared and author 
Itf gvvernmeut to be used aa money. 



■ UHABDBES OT VALUE. 169 

S46. Paper Money conaists or printed proniisee to paj 
the bearer a certain amoant, dalj authorized to be used as 
mouej. 

247. Currency is whatever circulates as moopf . It ia 
of two kinds, specie currency and paper currency. 

348. Legal Tender is a lerm applied to money which 
is required by law to be accepted in payment of debts. 

349. An Alloy is a baser metal compounded with either 
gold or silver for the purpose of roiidHrin({ It harder and 
more durable. In coinage, the alloy is considervd a« haviug 
QO value. 

UNITED STATES MONEY. 

350. United States, or Federal Money, is the legal 
currency of the United States. 



10 mills (m) . . =1 cent ct. 

10 cents . . =1 dime d. 

10 dimes . ~1 dollar $. 

10 dollars =1 eagle . E. 

L Km. — United St&taa money 1> bo uktled becsiLee [t Is thi mone; of 

tbo United Slates. It la ullol FHi<^al Mmcy because It wu tHe moDe:r 

of the Fedenl Union. It v&gwlopled b; Act of CoDKi-ees, Au^. S, 178(1. 

IL TEBHe. — The term doUar \e Euppo«ed to be from Daie or I^Uburg, * 
lovD where 11 nu first coined ; dime le from the French ditmt, meaning 
a laUk ; tent la from the Latin cflifum, a hundred ; mill \a from Che Latin 
m,1ii», a thoiuand ; lagit U from the name of the dbUodsI bird. Tbe cbdI 
wupropoaed by Robert Morris, and named by Thoouw JeSeraon. 

UL Unit.— The unK U the ynld dollar. The clutgdc; la founded upon 
the decimal E;iUm, dimes, ceuta. nod mills being written u decImiiU. 
Thli gtves great Blmpllcit; u> thi- operations. 

IV, GuiNfi.— Tbe coioi ar« of ;oU, Mtow, nickd, and ironai. Th« gold 
ttoint are the doubU tagU, lagU, haif-eagU, guarttr-iojflt, and ihk dollar. 
Tbe abvr eoini are tbe doOar, half-dollar, ^utrtfr-doUiir, and dims. The 
nifkel fom in tbe fivt-ctnl piea. The bronie coin ia Ibe cent. Tbe gotd 
three-dollar piece, the silver tirent;-ceat piece, balf-iiime and three-otDt 
piece, ibe niekel Ihree-cent piece and cent, the bronze two-cent piece, 
■nd the old copper cent and half-cent, althongh etUl occaainnall; seea 
in oircnlatioQ are do longer coined. The mill baa oeTer been a coin ) 
it ia merel; a eontenient name for tbe tenth put of a e«ut. 

V. CoMPOBiTiOH.— Tbe gold and ailver coins coaslBt of 9 parts of pore 
metal and 1 part alloy. The alloy of the ailver coin consists of pure cop- 
per; the alloy of thepold coin conaistsof sUrer and copper, the elliot on*, 
to exceed fy of the alloy. The nickel coins eoutain ^ nidtei t.ii4 \t»^^««. 
The bnoMa calnM caaaiat of 95 parts copper, and h fir\A t^n &<>& iSsE.. 

tforw.—The JValti on thu tBbiea are not to t>6 momoria^^ <« Te*v*<^-''i>'' 
dlreoted 



I 
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TI. Gold coins %re m. I^r] tender for aoy uumat ; gllTer cMiu, oT 1^ 
n«Mia( colns^. Tor any unuunt not erveedlog t5 lu toy due pajmfM; 

p^jnieDt. 

MEJITAI. EXCRCIMEM. 

I, Hi-wmanj-L-eniBtati? lA' »i? »!" 11' W *V 
a. Wlial pan of » dollar ifl 10 ci£.t 12) cis.t 20 cib.7 S5 cto.T It) 
«B.T 83) cts-J 37J CIS.? 50 cU.T 621 cia.J 75 cw.f 631 «»-'' 

3. What part of S eaglca is IG dimes? what port of 13 cenU U | 
of K dime! 

4, Bow many eagles in 60 dolUraT In 400 dimes? in 8500 oeBBl 
Id 35,000 millg? 

EKGLISH. OK STEKLIKG MONKY. 
sal. English, or Sterling Money, is the legal curreni^ 
uf England. 



A I'arthingB (far. or qr.)^l penny 
12 pence . , =1 shilling 

20 shillings. =1 ponnd or sovereign. 

21 shillingB. =! guinea I 

1. N1.HS.— I'he lorm Strrlit^ 1r Bijpposed to be dc rired from SaittrNiiS- 
the Dame plvea to ear[; QcnuiUi tradera, nbo cAmc from the eoet to Enc- 
laiid. Their money wa* caliod Eaalj^rllng Monej, which was coBtrmclri 
Into SlerUH^ Honey. 

H. Terms.— The term /arMin? b a laodlflcaac™ of " four thJnBB," tH 
□Id Bugllsh penny belne marked with a croee bo deeply Impressed that A 
could M broken Into two or four pieces, called reepocOvelv half-pamy vA 
frmr (Aln^i. The Prmnd, as a meumrp of value, was derived from Uie 
pound aa a measure of welpht, 2*0 pence fomierij weighlnR a ponod 

The i^HM Is so railed becanee the gold of which It wa> flrst made 

ftrom Oulaev lb Africa. 

m. Stmboi^.— The symbols £., a., d., qr., arc the InlOals of the UUn 
words Ifira, lofldui, dfnariiti, and qHodTontj tl)(itirylne reapeclively, pound. 
ihflUng:, penny, and quarter. 

IV. Ubit. — The utii( la the pmrnif, represented by the soverplen and £1 
bank note. . Its value by late act of CoDereas la fUced at (1.8665. 

Y. Coins. — The colna are of three claaaee : gold, lilvcr. uid copper. tlK 
gold Boim are Che lonercign (=£1), and Jud/ unereiffH (=108.), ( "" " 
(—81 B.) and ftni/ffi'lnw f^lOa. fld.). The »«««■ foi-u are the ■ 
(— fi a.), the Aal/ n-om (^3 b. fl d.), Ihe^oni, (=3 s.), the lAfllliw, ai 
"■~ -4nny, fnur-penny, and threp-psnny plece«. The copper eoira u 



ptmb, half-penny^ a . 

TL CoHFoaiTiOH.—Ybe standard forROld coins Is 32 earata Has, that k 
II parts pare cold, and 1 part alloy. The aundard for silver Is St !•■' 
pan diver and 3 paru alloy, hence the aHver coins areU pnre, and ^Mf ' 
(Mr Peace and half-pence are mad^ of ^lUie e&vv*^. 
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HE NT A I. EXEBCISEB. 

How man J 

1, PanhingB in 6 pence T . 4. SliilliagB In 25 poimdil 

9, Peace In S stdllingsT 5. Poimds in 480 ehllUngsT 

3. Bhillingb in 108 pence? | 6. Pence in 1S4 guiueasT 

7. What port of 2 pence to 6 brthingB? Wb&t pan oi S shilUngi 
Ib Q pence T 

8. What part ofie pence is} oCsBMUing? Wliat panof a guben 
I* I of a pound 7 

WBITTEK EXEBCIBES. 

1. How manj peac« in £16 11 a. 10 d.t 



SoLtmoN.— 


mnd in £16 llie 






331 times 1-2 n 


equ^dB 398-2 pe 



In one puund Ibere are 20 sliillings, £ i. d, 

re are 16 times 20 ghilllngB, wliich, jg jj jy 
8.,areS3l8h[llin(tB. InoiieBhilling Sn 

nee, and in 331 Bnillings there are — 

eace, wincli, incrcaaed by 10 pence, '^l 

"agsai. An,. 

2. How many pounds, ebillings, and pence in 4367 pence F 
SoLlm ON.— There are 12 pence in one ahil- opebation. 

ling, hence in 4367 pence ibere are aa many d. 

BhillingsM 12 i»conlaiac<llimeein43S7,whlc& 12)4367 
are 363 Bhil lines and 1 1 d. remaininv. There q in\'!Ri i ii^ 
■m 20 .Mm.yio .B. p<,und,h™S 1. 36S ' "Ji-^ " " "■ 
Bhillings there are u many pounds as 20 is con- ''' ° - o s, 

lained times in 363, which are £18 and 3 shil- Am. £18 3 '■. lid. 
lines remaining. Hence in 4367 d. there are 
£l§3s. II d. 

3. How many farthings in 9fi. 8d. Sfar.f Ane. 467 far. 

4. Fanhinga in XI9 n 8. lid. Sfar.l' Atis. 19102 fiir. 

5. Shillings, pence, and fanhingB, in ll^dSrar.f 

Ajis. 163 8.8(1. 3 far. 

6. PoDQds, BbMlingB, etc., in 58163 far.? 

Ans. £61 4 B. 2 d. 3 far. 

CANADA MONEY. 

353. The Ciureiicy of Canada is Dominally the eamc 
as that of the United Stat«8, the table and denomination 8 b^ 
'Dg the same. 

393. The deciniBl currency wae adopted in 1868, the Act 
taking effect in 1859, previous to which, their enrrency w»» 
the same as the EngliBb. 



r 
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L CoiHH.— Tbe colnt constat of MlTer rad copper. Tbe tUptr M<iw in . 
Ihe SO^ml ptso, Oit'O-centpitct. liic ihUling otSO-cent Jrtea, thDdtou,lhe 
litlf-dim,. TLe nj,prT rmn Is the oml, 

IV. Valdi.— Tbs coins &re uomln&U; equd to the coireepondln^ cotu 
of United SUt«a moaey, but tbe Inlrloidc Ttdue La ft lllUe leu. Tbe 
of the Dujteil Stales 1b tbe [rgil lender for BUiDBof flO uid upwards. 

ni. CoHPoaiTioN.— Tbe allver colna consist of D2S puts sUier ssd Tj 
puts co|iper ; or S7 puts gllver to 3 puts copper, the suae sa the SukU**' 

FRKNCH MONEY. 

554. French Money is tbe legal carreocf of FruG& 

The uml is ihe franc, whose value ia 19.3 ceoia. 

555, The Franc is divided into tenths and hundredths, 
called respectively decimen and centimex, Tbe decime, like 
uur dime. Is oot nsed in basinesa calculations, bat is e 
pressed by centimet ; thns, instead of 5 deciwea we say 50 
centime a. 

GERMAN MONEY. 

356. The Gensan Empire has adopted a new and aai- 
form system of coinage. 

357. The Unit is the mark (Setchamark) worth S8.8G 
cents, and this is divided into 100 pfennige. 

WBITTEB EXERCIHKM. 

1. How many dollars in 25.50 francs? Ana. »4.9215. 
8. How many francs iu 8256 ? ins. 1326.42+&. 

8, How many dollars in 753 marks 15 pfecnige ? 

Ar,i. «179.62e+. 

4. How many marks in 6456.25? 'iAnt. 1913 — marks. 

5. Bought an opera-glaaa for 20 franca ; what did it cat 
b United States money 7 An». S3Ji^ 

MEASURES OF WEIGHT. 



25S. Weight ia the measure of tbe force by wbick 
bodies are natorally drawn towards the earth. 

S59. There are three kinds of weight in common eim> 
Troy Weight, Apothecarieg' Weighl, and Avoir dujxM 
Weight. 
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* TKOY WEIGHT. 

360. Troy Weight is used iu weighing gcid, bIItw, 
jewels, liquors iu pbilusophical esperimente, etc. 

► TABLE. 

24 grains (gr.) = 1 penDyweight, . . pwi 

SO peniiTweightH = I oDDce, . . .01. 

12 ounces — 1 pound, . . .lb. 

:. Ni^B,— The term Troy la Bald to be derived from Troytt, Uie D 
"jl ft town In FraDce, wliete thie weight wm flret used In Europe. It 
bronght from Cairo In Egjpt during the cruaadea o! the I2tb centur;. 

II. Tehus. — The term pmmd la frooi the Latlu ptwio, to bend or tceigh. 
The lenn eunei is from the Lalln uncia, a latLJlh part, tbe ouofe boW 
odb-CwbUUi part of a pound. The petmyweiglU waa the weight of the old 
Engllah sUier peuuj. The term grain orlgimted In tbe custom of using ■ 
BUDiber of grains of wheat for the Height of a penny. These gralca were 
taken from the middle of the ear, and well dried, thirty-two at tint, and 
ulterwarda twenty-four, being used to miike a peuuywdght. 

[U. SruBOLS.— The symbol oi. la thought to be from the Spauisb word 
onia, Blgolfylng ounce ; though Webster derlTee II from the use of the ter- 
mlusllon 3 lo eipreee ahbrevlatioae, which was afterwards changed to i, 
lb. Is from tibra^ the Latin for pound. J'tct. Is a combination of p. foi 
pmny, and wf for Ktight. 

IV. Dbit.— The ilandaTii tmU of weight Is the Trof/ pound. It ie eqaal 

tbe weight of SS.TiHSTT cubic Inches of dletUled water, at the tempcra- 

Fn of SB.SS" Fahrenheit, barometer at 30 Inches. 
HENTAI. EXEBCIBES. 
How mao J 

1. Oning Id a pwt.t 6 pwt.T 1 i. Ounces m lOOpwl.? 60 pwtT 
a. Pwl, in 72 gr.I in 144 gr.? 5: Ounces in 9 lb.1 II lb.? 

3. Pwt in 7 01.7 9 OZ.T I S. Pounda in 130 oz.? 144 ot.7 

*I. What pwl of 11 pound Troy are 4 oz.l 6 oz.? 8 oe.1 
B. How m&nj parts pure gold in a. ring IS camts flneT 
WRITTEN EXERCIHEH. 

How man; 

I. Graiia in 7 pwt. 15 gr.I Aiis. 183 gr. 

B. Grains in5oz. 14pwt. 13gr.? Ani.27i9gt. 

8, I,b.,oz.,and pwt. in 7-58 pwt.? Jj»«.31b. 1 ok. 18 pwt. 

4, Oz.,pwt.,andgr.in6275gr.? yljw.Ss^K. I pwt. llgr. 
fi. Grains in Ifl IK 11 02.17 pwL 19 gr.? Jtw. 115147 gr. 

* «. Pounds, oz., etc.. iu 18759 gr.? 

Am. 31b. 3 "„ 1 vvn-lfip. 



■ 
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APOTHECARIES' WEIGHT. 

261. Apothecaries' Weight is used in prescribing tad 
QiiziQg dry medicines. Medicines are bought and sold bj 
Avoirdapois Weight. 

TABLE. 

20 grains (gr.) . . . = 1 scruple, .... 3. 

3 acraples . . . . = 1 dram, . . .3* 

8 drams . . . . = 1 onnce, .... i* 

12 ounces . . . . = 1 pound, .... lb. 

I. NA.MK. — The name arises from the weight belni^ used by tipoth»earin, 
n. TxBM 8. — The term nerupU is from the Latin •cnipuim, a liUU ttam* 

The term dram is from the Greek drachma j a piece of money. 
Ul. Stmbols. — The symbols have been supposed to be modiftcatloiu of 

the tigure 3, suggested by there being 3 scruples in a dram. Another 

supposition is that they are from inscriptions upon the andent numnmanti 

of Egypt. 

IV. Unit. — The Unit is the pound, and Is identical with the Troy poondi 
as are also the ounce and grain, the ounce being differently divided. 

V. Physicians use the Roman notation in wriUng prescriptions, Ufing the 
small letters, preceded by the symbols, and writing j for { when It tenni- 
uates a number. Thus, 12 gr. is written gr.x^. ; 2 scrupleB, g^. R is an 

abbreviation for recipe, take; a or aa (from the Greek ov6!) means, qf 
each ; t8. for eemit or Au2/, as ^^vss. means 4^ scruples ; P. for p&rtieuU, or 
little part; P. aeq. for equal parts; q. p., quantum placet, at miueh at fern 
pleate, 

MENTAL EXEBCISES. 

How many 



1. Grains in 79? 119? 

2. Scruples in 93? 16 3? 

3. Drams in 249? ^^9? 



4. Drams in 53? 73? 

5. Oun^^es in 8837 96.5? 

6. Pounds in 1085 ? 1683 ? 



7. How many doses of 8 grains each, can be made fh>m an ouooe 
of quinine? 

WRITTEN EXEBCISES. 

How many 

1. Drams in 71b. 5 S? Ana. 7123- 

?. Pounds and ounces in 2395 ? Ans. 19lb. 11 5. 

8. Scruples in 19tb. 85 53 23 ? Ana, 66819. 

4. Grains in 47lb. 105 73 23 19gr.? Ana. 275999gr. 
6. Pounds, etc., in 92375gr.? Ana. 161b. 33. 13 16gr. 
6. How many pills of 4gr. each, can be made from 83 29 
of calomel ? An» 55. 
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AVOlRDCroiS WEIGHT. 
36S. Avoirdupois Weight is used for weighing CTery 
thing escept jewels, precious metals, etc. 



■ 16 ounces ^1 pound, . lb. 

100 pounds =1 hundredweight, cwt. 

30 hundredweight . = 1 ton, . . T. 

I NauB. — The lerm Aeoirdupoit Is probablf (rom the Fteocb avoir dw 
f jiiU, Iti have tireiyht. 

of the uthert«rmE has almady beeu given. Tliesyinbul rut. Is from ttnlum, 
hitndrid, and iteigM, The term dram ba« been uei^ lor ^ of an ounce, but 

III. Umit.— Tha unU is tha pound. It ia di;rivbJ from the Troy pound, 
and coiit:LlnB TOOO gnlna Troy. It Is equal to the weight of 3T.TU15 cubic 
Inches of water at S9.H3° Fab., the barometer beiu^ at .SO Incbeti. 

IV. Ill Great Britain 38 lb, equal Iqr., 112 lb. equal 1 cwt,, and SS«1 lb. 
equal 1 ton. Theee are called the long hundred and !i»iy Ion; they ncre 
formerly used \a Ihla country, but are oow used only at the cuaUim-boUBei 
In iDVOluBB of Eiiallsb Koods, in tlie wholeeale Iron and plate trade, and lu 
wbolc«alluK and treluhtlng coal froiu tha coal tuluos of reousylTania. 

V. The following denomlnationa are frequently used 



W '■ Eraiu or flour 
»> '■ dry flah 
« ■■ tails 


ake 1 barrel, 
larkln. 


100 lb. of ralslus -uke 1 cask. 
198 " flour " IbarroJ. 
SOa •■ pork, beef, orflBh 1 barrel. 
•m " lilac '■ Icask. 
SaO " BaltatN.Y,S.workslbarrel. 
600 " rice IbarreL 


How many 


aiEMTAL EXEBCI8E8. 


1, OuaccBiD811).t 
9. Pounds in 112 o 


iaib.1 |3. Cwt. in 4800 lb. T lOOOT.T 
.! Bcwt.J|4. Tonain aaOOcwt.! 2500cwtT 


5. How many cwl 


in i of a to 


1 in 1 Of It ton? 



(I, How many pounds in 60 cwt t in 76 cwt t in 80 cwt 7 

WlilTTBN EXElRCISEa. 

How manj 

1. Pounds in 5 T. 16 cwt. 75 1b.? ^hk, U6161b. 

i. Tona, etc., in 7891 pnnnds ? Jii«. 3T. 18 cwt 97 lb. 
t, Onnces in 29 cwt. 73 lb. 15 oz.? Ans. 47583oi. 

4. Onnces in 6T. 83 lb. 13oK.f Aik. 193341 o». 

fi. Tons in 117309 ounces? ^n«. 3T. 13cwt. 31 !b. 13o«. 
6. Which is heavier, and how niuch. a pound of lead or s 
ponnd of ffold ? 
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7. Which IB heavier, and how mach. sn oaDC« of fefttben ' 
or KB ounce of silverf 

MEAStTRES OF LENGTH. 

SG3. Measures of Length are used in meaBuriog len^, 
breadth, height, dlstaoce, etc. 

S64. A Line is that which has li^o^h withoat breadth 
!T thickneBH. It m estiroaled by aBcertaiaiag how i 
timeB it contains some deSnite length, regarded as a unit of , 
neasDre. 

265. An Angle is the opening 
between two lines which diverge 
from a common point. Thus ACD 
and DCB are angles. a— 

S66. The Vertex of an angle is the point from whicb 
the two lines diverge ; thus, C is the vertex of the angle 
BCD. 

267. A Right Angle is formed by ^ 
one line perpendicular to anottier; as 

ABCorCBD. Ooe line ia perpendicular | 

to another when it makes the two adjacent ■ 

angles equal. 

LONG MEASURE. 

268. Long Measure is need for the general poi 
of meaBoring length and distances. 

TABLE. 

13 inches (in.) ... =1 fool fti^J 

3 feet —\ yard, , . 

64 yards, or 16^ feet . =1 rod, . . 
320 rods ^1 Btatcte mile, 

8 milea .....= 1 league, . . . lea. 
AS.lfl miles (69J nearly) =1 degree of latitude, d«g. or S 
or of longitude at the eqcaUff. 

Tkhmb. — The term inch Is From un<u, a tat^fthf foot \» trom tlM 
DUJ fool ; j/ard via « rod ai ilioot i rod ^t {cum « mtaturi 
: fKrlmiQ, which hw now bftcflme D\w^l\E^e,^JS ^tom. Iw.J 



MEABCRBS OF LKNGTH. 



■pan 1b t£e apace m 



Bngerj faUurni, the leDglh o( the two arnu eiteuded. Ttie auclcut, jard 
of En^uid la sUd to have been determinwl b; the length uf tbe mnu of 
King Henry I. 

IL Unit.— The ilandard wnlC of length la tbe yard, from which all other 
meaauree of length, and ako thoae of capacity, weight, etc., are derived. 
It Is Identical with tbe Imperial yard of Great lirilaln, which, under WU- 
llau IV., wag dwlared to be filed by dividing a pendulum, wh!cb vibraua 
oecondB In a vacuum, at the level of the sea, at 620 t'ah.. In the latltuda 
of London, Into 391393 equal parts, and taking 36U00U of these parts for 
the yard. Subeequeot adentltic eEperimentg have proved that such ■ 
standard Is ImprneUcable. — See Broolct's Philosophy of ArUhnutit, 

III. Tbb Mile. — Tbe gtographia or nautical mile Is equal lo 1 minute of 
one of the great circles of the earth ; hence it equals g^ of ,^ of the cir- 
cumference of tbe earth, which equals about 1.15 statute miles. The 
English mile Is the same as that of the United Sutes. 3 st&tule mllei 
maice a land leag^a ,- 3 nautical mllea make a nayUical Itag^t. 

IV. Othbei MsA.anRKS. — The following denominations are (Vequentlj 
used : in clock-making, 6 piimU = 1 line, and 12 linn ^ 1 inch ; In measur- 
ing tbe foot, 3 iaTleytams or tiia = I Inch ; In measuring the height of 
horses, llDchea^l Annii, tbe measure being token directly over the fore- 
shoulder: 1 (|pan = 9 Incbee; 1 common cujiil = ]8 inches, and 1 lacred 
mM-^SLSSS Inches; l}iaa = 3.3 feet; %lcnot\a equal to a DftuUcftl mile. 
Formerly 40 rods made 1. furlong and 8 furlongs one mile, hat theee art 
•eldom used. 

H£NTAI. EXEBOSEB. 

liow many 

1, Feet in 72 in.T 14 yd.1 |4. Furlongs in 200 rd.7 TmLT 

a. Yards in 36 ft,? 10 rd.7 5. Miles in 330 fur.? 9 lea.7 

». Itodam2ayd.7 2 fur.7 l«. Yards in 88 inchesT 721il! 

I, What part of 1 yard are 3 fL ; and what part of 2 furlongs an 
61 yards T 

H. How high ia a horse wulch meaaures 15^ hands in heighcT 

WRITTEN EXKRCISBS. 

1. Reduce 27 ft. 8 in. to inches. Ann. 332 in. 

S. 3 rods 4 yd, 2 ft. to feet. Ans. 63i ft. 

S. 5I)T incbee to rode. An», 2 rd. 4yd. 2ft. Sin, 

4. 243 rd. T in. to iacbes. A719. 48121 in. 

5. 198T0 ft. to milee. Ana. 3 mi. 244 rd. 1 yd. 1 ft. 

6. 277 rd. 4 yd. to yards. Am. 15274 S^- 

7. 70287 in. to miles. Ans. 1 mi. 34 rd. 5 yd. 1 ft. 3 Id. 

8. 3 mi. 265 rd. 7 in. to iocben. Ann. 242557 in. 

9. If the Atlantic ta SOOO miles wide, how many feet if 
thM, and bow many steps, 3 feet long, woolt! a person take 
to waii tbe diBUace f Ann, b4?,ftft(Hi mk?*- 



r 
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SURVEYORS' LINEAR MEASURE. 
269. Surveyors' Linear Measure ie oeed by eumj- 

ora and engineere in meAguriDi; the dimeugions of land, dig- 



7.93 inches (in.) 
~.. 100, linkd 



TABLE. 

. = Hi 



I. SiMB.— OunlcT'i Chain Is nijnBd slier the reiiumil luTrator, Edmmid 
Ounler, sn Eoi^lbh maUiematlclaD, t>oro iSSl. 

II. Unit.— The unit is t. chain called Ovntcr'i CAain, which cooalatt of 
lOOIlDke, and te i rods, 6a feel, or 793 Incbes lung. 

m. The denomlnallon radi Is seldom need hy aurveyors, dljlances being 
nipreaeated in chalne and linlu. Since each lick la ,}o of a chalu, the cnni- 

are written 5. 47 chalaa. E^iglneerB generally use a chain lOU Test long. 
MARLSER8' AND CLOTH MEASURES. 
270. Mariners' Measure is ased b; seamen in mesB- 
aring di» 
used for 



the depth of the eea, etc. Cloth Jfeoswreie 
ing doth, ribbons, etc. 



MAltlNEBs' MEABORE. 


OLOTH 


MKASUBR. 


6 feet =1 fathom. 


1 yard = 


36 inches. 




iyard = 


18 inches. 


gSO fathoms ^1 mile. 


i yard = 


9 inches. 




i yrd - 


4^ inches. 


L Tbefnvt and vnrd of these two n 
The naU In Cloth Moafiure Is obsolete 
dMded Into tenths, hundredths, etc, 

n. In the old table of Cloth Meai 
FlemJsh ; S qra, - 1 EU English 1 6q 
Bll Scotch. "^ ^ 


At lbs ciisto 
re. = 1 Ell Kren 


linear foot aod jvi. 
n-houaes the JUd k 

glTCQ Sqn. = lBI 


nESTAL E 


XEBCISEH. 




How mriny 

1. Inches In a chain; 


3. Feet In 6 fatboniBl 


a. Feet Ln a chalnl afothomT 


4. Feel in 


oible lengUiT 


WaiTTEK 


EXKRCISES. 





1. Reijuce 4 miles to links. An». 32000 IL 

2, Reduce 7 mi. 63 ch. to links. ■ Ans. 62300 li. 
S. Reduce 7856 fathoms to milea. Ans. 8 mi. Slfifath. 

t. iieduce98763in.toc\ia.inft. Atw.l24eh. TOlLjin. 
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^K MEASURES OF SURFACE. 

JP 371. A Sor&ce is that which has length and breadth 

frith oat tbicknee 

273. A Square is a plane sarfoce which has | 

foor equal sides and fonr right angles 

373. All SnrfElces are measured bj ascertaining the 
anmber of times they contain a small square regarded oi 
unit of measure. 

Thns, in the surface in the margin ihere are three 
of squares, each row containing 4 w^iiareB; 



u 



hence there 

nnd Bince these make ap the 

(ueaaure of the surface, called 



12 aqui 

entire Burfu^ the 

t£ arta, is 12 square 



SURFACE OR SQDiRE MEASUHE. 
374. Surface or Square Measurs is ased 

snrraces, bb land, boards, 
plaaterifig, paviag, etc. 



TABLE. 

in.) = 



= 1 sqn; 



rI44 square iuches (sq, i 
9 square feet 
30+ square yards, or"} 
aiaj square feet, J 
160 perches . 
640 acres 

I. Tbkkb,— ftrcft la from the 
tn opeD plownl or toied Beld. 

II. UsiT.— The unit for land 1b 



m: The Fmh ]a & surface equal to a >7t. 
>iijj In eld title-deeds and aurreys ; It Is equal to 

IT. A square piece of land, measuring 209 feet, 
tdo. equals vet; nearly one acre. 

HKMTAl. EXEBCIKna. 

Bow mabf 

1. Square inches in 3 sq. ft.? S sq. ft.? 
i. Square feet in 720 sq. in.? 7 sq. yd-T 
t. Square yards in 144 «q. ft.T 6 P.t 
4. PanliM In ISl tq jd? 19 Rl 
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i. Roods in 1«0 P.T 16 A.T 

t. Acres in 84 It. T 6 sq. ml. 
I. What is the differeDc« between S feet Bquue and 8 8qiuu« tMI 
between 4 inches Equare sjid 4 square Inches? 

WRITTEN EXEBCIBEH. 

1. Reduce 9870 P. to acres. Atu. 61 A. 110 P. 

a. 313 P. to square yards. Am. 9468^ aq. yd 

«. 3 A. 133 P. to square feet. Ans. 166889^ sq. ft. 

4. 109 P. 17 eq. yd. to eq. ui. Am. 4295268 sq. m. 

6. 238975 sq. ft. to acree. 

Ant. 5 A. 77 P. 211 sq. ft. 108 sq. in. 
6. 9876543 sq. iu. to acres. 

-4ns. I A. 91 P. 2528q. ft. 51 sq. in. 

SUBVEY0E8' SQUARE MEASURE. 
279. Surveyore' Square Measore in used by eoirey- 
ors in computing the area of land. 

TABLE. 

10,000 square links (eq. li.) = 1 square chain, a>^. ch. 

10 square chains . 



640 a 



i. (6 milea sqaare) = 



1 Bqaare mile, sq. mL 
I township, Tp. 



Aim fl25 Bq. 11. 1= 1 perch ; IB perches = 1 sq, chsin ; 10 sq. eh. — I 
sere ; or 40 perchoi ^ 1 rood ; 4 roods — 1 acre. Tlu> perch uul rood it 
not so much used as ronnerlj, the contenta of Itvd i>e<iiK Ci 
mated In square miles, acres, and hundredths. 

HEMTAL EXEBCUBk. 

.. Square links in 4Bq. ch.T 

a. Square chains in 00000 eq. li.7 

S. Acres in 60 sq. ch.T 2 sq. mi.T 

4. Sq. chains in OSacresr 43 acresT 

J. Square miles in 1S80 A.? 2 Tp.? 

6 TDwnshipsin T2sq. ml.? 144 sq. ml.t 

VTRITTES EXEBCIMEH. 

1. Reduce 21 sq. mi. 65 A. 9 aq. cli. to sq. links. 

Am. 1350590000 1 
1!. Reduce 1,000,000 sq. li. to acres. Ans. 1 

g. 2 Tp. 21 sq. mi. 47 A. \a a^. c\v. Ai». M5670 h 



^H 4* 8700 eq. chaiDd to sq. miles. Jns. 1 Bq.mi. 230 A. 
^M h. 3Tp. 250 A. 9aq.ch. to aq. links. Ana. 693TU90000. 



KKASDRXS OF VOLDHB. 



MEASURES OF VOLUME. 




376. A Volume is that which bus leagtb, breadth and 
'tbickness, or height. A volame is also called a solid. 

277. A Cube is a volume bounded hj six equal aqaaree 

378. All Volumes are measured by ascertaining the 
number of times tbey coataio a email cube regarded as a wvU 
of measure. 

ThiiB, in the cube in the loargjn, 
be»iwnllml there sre 3 tiiiicfl3,or 9 
u|K)n one surGkce, and aiaix there 
three >uch liyera, there are 3 limes S 
27 lilllc cubei in all ; and siooe 
tnitke up the entire Tolume, the mt 
of [he cabe, ndied iU amlenlt, is 27 

CUBIC, OR SOLID MKASUBE 

379. Cubic, or Solid Measure is ased ia measuring 
Ibitigs which have length, breadth, and thickness. 



r 1128 cable inches (en. in.) = 1 cubic foot en. ft. 

31 cubic feet . . = 1 cubic yard, en. yd. 

16cQbicfeet . ■ = 1 cord fool, cd. ft, 

8 cord feet, or") i j » ^ j 

128 cable f.,i { ■ ■ = 1 cord of wood, od. 

1. A rord of yiood, to named Trom beln^ oHeinally mcuur^d by a cord, 
or atrinj;, ts a pile S ft, Iodk, * ft. wide, and 4 tl. high. A ford foot it ■ 
(art of this pile 1 ft. long; It equals IS cubic feet. Sit Art.Sm. 

n The ron of 40 ft. for round, or 50 ft. for A««i tlmbfr, Is seldom used. 

■KNTAI. EXERCISES. 

Bow majij 
1. Inches in Sen. ft.T 4 cu. (1.714. Feet in Scd.T In 4 ed.? 
a. Feet in 3 CU. yd.t 5 cd. fl.T S. Cords in 256 co. ft. T 72 od. ft » 
I, Cubic ysrdi in 81 cu. fl.T ' 0. Cubic yards in 13.5 eu. ft.T 

I. Whitt la the difTerence between a 2 Vuc^ casts' vA^ «&&& 
iaebtitT betxreen a 3 inch cube and 8 cubic mcte»^ 
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WRITTKN EXEItCISU*. 

R«dDce 

1. 3 cd, 7 cd. ft. to cubic feet. Ana. 406 cq. ft. 

2. 7856 cd. ft. to cords. Arts. 982 cd. 
8. 16 cd. 14 cu. ft. to cubic feet. Ans. 2062 en. ft. 

4. 19876 cu. ft. to cords. Ant. 155 cd. 36 en ft. 
&. In 7S cords of wood how many cubic iuches? 

Afig. IT 252352. 

5. In 5876543 cubic inefaps how many cords of woodF 

Ann. 26 cd. 73 cu. ft 1343 cu. in. 

MEASURES OF CAPACITY. 

3SO. Measures of Capacity are voIumeB used to de- 
termine the quautity of Quids and many dry nubiitatices. 

S81. Measures of capacity are therefore of two kindi; 
Sfeaiureg of Liquidn and Meaguren of Dry Subntancee. 

!28S. Liquid Measures are of two kinds, — Liquid or 
Wine Steagure and Apolkecariea' Fluid Sfeanurn. 

LIQUID OR WINE MEASUBK. 
3S3. Liquid or Wine Measure is oeed for measuriDg 
all binds of liquids. 

TABLE. 



1 



i gills (gi.) 




a pints 




4 quarts 




31i gallons 




63 gallons, or 


a bar. 


I. NiMK.-U la caUed TTin^ 


« hlle beer was meai 


^■ed by an 



ngilla, B 

Jrink ! qaari is Trotu tliu LaUti quarlui, a 

\a not clear; In the French. agaUm Is > 

m. CNn.~Tbe itaiidard unfl of wlno n 
contains 331 cnWc 

Itatillei! water. ThiB Ib imUkA the 11 incAcjIfT- i/aOon, Irom tbe Stan 
bavlnjt tweo formerly kept ai. WlnehPSter, ETitland. 
/v. Barrel! and Sog-htait lie q{ ^artibVc capacity. The t»ble » 

•re nged In eatlmatlng the envaf^ty ol "eWs, e\t' ■"-'" "~ '- " 

etiuetla, the barrens isUmitBd V. Sft (slion 



1 pint. . 


. pt. 


1 quart, . 
1 gallon, . 
1 barrel, . 


■ qt- 

. bar. 


1 hogshead, 


. hhd. 


tauBe wine waa 


meaaored by Ik 


, a drinH^j-ffliii ; pi«J la fUmi 
m, or from the Greek pMt.lt 

le/r'i box. 

meaeun la the ffoOon, wUA 
a llltle mora than 8) lb. At. rf 
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Vouni 


tbe wurU 


lire is D 


eu. In., tti« 
ow lelduui 



^H KXABUBE8 OF CAPACITY. 

■Mri; ODB pound, hunca the old ftdage, "A pint's i 

7 Ajc, baei, uid milk, were formerly sold ij Kgailo 
■abdivliloafl belog qvarU and pittti. The meuiure waa 
meamre, u bner «u leu coatly thui wlae. Tlik meat 

APOTHECARIES' FLUID MEASUEK. 
2S4. Apothecaries' Fluid Measure is used for mea» 
^pfiug liquids in prepariog mi^dical prescriptions. 

^H TABLE. 

^V'tO minims ("l.) . = 1 fluidrachm fa. 

8 flnidrachms . . — 1 fluidonace . fS. 

16 ftuidouDces . . = 1 pirit , . O. 

8 piats . . . ^^ 1 galloQ . . CoDg. 

I. Tkhhb. — Jfitiim le from the Latin mtaimta, l>u Ittut, the minim beiug 
the Bmalleit fluid meuuio aurd. Sc^veral of tbe alher terms are formed by 
prefliing Jliid to the lermB of Apothecaries' Weight. 

U. SruBiiLB. — Cong. 1h the abbrevlsUoD of coiiini''. the Latin for ^Don. 
0. It the Initial of scfarnu, tbe Latin for one-eiahlh, the pint belug otie- 
elghth of a gallon. Drops are Indicated in a physician's prescription by 
fftt.yfor the Latin ffuitit, 

in. In eiUmatin^ the qnantlty of fluids, 45 drops equal ahoat a flnl- 
drachm ; a common teaspooD bolde about udh fluidrachm ; a uommoti table- 
spoon, about I a fluldouDce ; a ninegl&BB &bitiit IJ fluldountcB : a commoD 
teacup about i Buldouncee. Tbe minim is equivalent to a drop of wster, 
but the drops Of dilfercDt Buida vary iu sljfc accordiuc to tbe tenacity of 
the liquid. 

DRY MEASURE. 
385. Dry Bleasnre is asod io mtasariDg dry BufastauceB, 
Buch as graiQ, fruit, salt, coal, etc. 



qt. 
pk. 



2 pints (pt.) . . = 


1 qoart, 


8 qaartB . . . = 


1 peck. 


4 peeks . . . = 


1 basbRi 


I. TBBBB.-7ie* la supposed to be 
from the French pieolln, a peck. 

II. Unrr.— The unil n! Jry measur 
used In Eogland, and named from lb 
served. Its form is a cylinder, ISJ in 


la the Win 



t packj or to be derived 



Britain, containing 2218.133 ci 
"1. The Chaldron, couBlaUt. . . _ 
U., is used Id some parts of the United SUWa ft 

^ag discoQllDued here, ai " ' 

* qoute, Is called a dry gc 



m. Tbe Chaldron, canslaUng in some ; 

£ of the United StaWa for measuring coal, b 
!■ bdtig discoQllDued here, aa It baa been hi England. ODchalf of a im- 



I 
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rr. The Cenlal of 100 lb. I* ■ BUDdard recently reconmi 
Bo»rd6 of Tr»de Id Npw York, CLuclnuaU, Chicago, and otbe 
for ealimaCing IC^^i Beede, cU:. 

386. The Weight of a Bushel of the pri 
{^rain and eeede baa been Gzcd by etatute i 
Statea, as shown by the following 



cipal kinds of 
maay of tbe 















rABLK. 








1 


? 


ii 


t 

i 


s 


f 


^0p 


!« 


"ffm^ 


«>, 


32 

i 


.sill'! 







MKSTAI. EXEBCISKH. 

How maoy 

I. Pints in 7qt.! 45 gi.? 

a, Qiiaruiniagal.T 15 gsl.7 

S. Quane in 3 rfc.7 T pk.1 

4. GiliB in 7 pt.7' 12 pt.7 



5. Pecks in 4 bu.7 9 hu.T 

fl. liuaheli in 20 pk.? 40 pti 

1. FluidrachniBin iaOTn.r 

8. Pint* in 64 (5 T i'n IS Cong.t 



9. What pan of 2 quam Ib 2 gills 7 What part of 3 galloni !• I 
pllits7 

10. At 10 centa a peck, how many buBheU of apples cai 
(to 12 dollars 7 

WaiTTUX BXRaclSBS. 

How luaoj 

1. PiDtB a 16 gal. 3 qt. 1 pt. of wine f Ana. 136 pt> 

2. Uallr .IS in 7635 gills of Tioegar? 

Ans. 238 gal. 2qt. SgL 

5. MJuiDiBin 5 Cong. 8 0. 13(3. b ts? Ans- 336300<n. 
t. Cong, in 124475 rn,? 

Ans. 11 Cong. 6 0. 5 fl- 2(5. afilV 

6. Pints in 36 bu. 3 pk. 7 qt. 1 pt. of berries t 

Ans. naipt 
S. Bosbela in 31891 pinta of clover seed 7 Ans.b^i^ba. 

7. What cost 5 gal. 3 qt. 1 pt. of vinegar at SceotaapiDt' 

Aiv».tl-4l 



GIBOCLAR UEASUKS. 
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1. What coBianbn. 3pk. 5ql.of canary seed at 13| cenle 
.quart ^/u.. 81307.435. 

CIKCULAR. MEASURE. 

387. Circular Measure is used to meaaore anglea aud 
directioaa, latitude and longitude, difference of lime, etc 

388. A Circle is a plane figure bonnded 
by a curved liae. every point of whith is 
eqaally diatant from a point within, failed 
the centre. 

3S9. The Circumference of a circle 
IB the boanding line ; any part of the circnrnference, ob BC, 
is an arc. An arc of one-fourth of the circumference is called 
a quadrant. 

390. For the purpoae of measuring angles, the circam- 
ference is divided into 360 equal parts, called degreet ; each 
degree into 60 eifual parts, called minuses; each minnte into 
60 equal parts, called neconda. 

391. Any angle having its vertex at the centre, is meas- 
ured by the arc incladed between its sides ; thus, the angle 
GOB is measured by the arc BC. A right angle is meas- 

.<«red by 90 degrees, or a quadrant ; half a right angle, by 46 







G." seconds ("J 
GO minDtfis 



= 1 degree . 

= 1 sign 

= 1 circumference 



I. TasMB.— The Xxita mlnitl« 1b ttom t1 
• rnnali part. The term teeattd Is ao 
mbiat«fl, or mlautea ot the aecond order. 
meunre of tbe lodloc. 

II. Uurr.— The unU 1b tha degra, wh 



m, nhlch bIj^IIm 



.hbrevlatod expre«sl 

Sign) are used [n aatroDoni] 

;ta la ^ or the circumferan 



of the earth's drcamrorence Is called a gtoffraphic miie. 

m, Dryiswna.— The divtalom of the circumference are not of »b«>liit* 
length; Oiej are merely iqiutl partt, used to Indicate Uie size of anglea. 
Tbni, a fitiidraiit, whether the circle la largo or BmaU, mewurea a rtirJU 
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Ans. 1680". 

Arts. 1° 40'. 

Ans, 494322''. 

Am. iS. 24® 20'. 

Ans. 1026000". 



IVRITTEM EXKRCUin. 

Red ace 

1. 25' 30" to secoods. 

2. 6000" to degrees. 
8. 4S. 17° 18' 42" to seconds. 

4. 195600" to signs. 

5. 3 quadrants 15° to seconds. 

6. If Yenas, at a certain time, is 44° 27' 80" east )i 
Mercarj, how many seconds are they apart? 

Ans. 160050". 

TIME. 

292. Time is a portion of duration. The meoisures of 
time are fixed by the revolution of the earth on its axis and 
around the sun. 



TABLE. 



60 seconds (sec.) . 


= 1 minute, . 


min. 


60 minutes . 


= 1 hour, 


h. 


24 hours 


= 1 day, 


da. 


365 days 


— 1 common year, . 


yr. 


366 days 


= 1 leap year. 


J^- 


100 years 


= 1 century, 

AT«80y 


ceu. 


7 days 


= 1 week. 


wk. 


4 weeks 


= 1 lunar month, mo. 



13 lunar moaths, 1 d., 6 h., or 
12 calendar months. 



} = 



1 year. 



yr. 



I. Tbkms. — Second and minute are parts of an hour, corresponding to 
cue parts of a degree in Circular Measure. Hour is derived from the I^n 
horay originally a deiinite space of time fixed by natural lawB; a cloy, 
derived from the Saxon daeg, is the time of the revolution of the earth 
upon its axis ; a week is a period of uncertain origin, but which has X^eea 
used from time immemorial in Eastern countries ; a morUhf ttom. SaKon 
monadhy from monay the moon, is the time of one revolution of the moon 
around the earth ; a yeavy from the Saxon geavy is the time of the earth'a 
revolution around the sun ; a century comes from the Latin eefUurim^ a 
collection of a hundred things. 
n. Unit. — The unit of tiyne is the day ; It is determined by the revolo- 
don of the earth on its axis. The Sidereca Doij \a XXi^ csibR^ time of the 
revolution of the earth on its axi&. T\ie Solar Day \& NXi^ ^ax^ %& ^Qbi^ 
^optweot revolution of the sun around Xihe e«.r\\i. T\ifc AMroMymSM^ \^ 
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li Ika tolu- day, beginning wad ending it dooo. The CUvii Day la tlia vnz 
tm loDgtU of &I1 tbe so\u ilajs of Che year ; tt begloB al 13 o'clock mJA- 
ll%hl, nod conaiBta of two periode of 12 hours each. 

TUE CALESDAK. 

!S93. The C&lendar is a division of time into periodi 
bdapied to tbe purposes of civil life. 

294. The Year is divided into 12 calendar montLa, 
three of which constitute a period called a Season. 

S95. The Bcasons, moatbs, and number of dajs in each 
are given in the following table: 

MONTU. 3EAB0N. No. Of D^IB. 

March, 
April, . 
Miy, . 

July, .' 

Septeiober, 
October, 
Hoveinhcr, 
December, 

396. The time from an; day of ooe month to any day of 
auotbfar nioDth in the Bame year is readily found by the fol- 
lowing table : 



. Winter, | 
■ Spring, < 



Bk 


MBD 


iTO 


iMTOTH 


BRU 


ONTH 


INT 


BE 8 












TOlf 












""*" 


Jan. 


t.b. 


Mar 


Apr 


M.J 


J'ne'july 


AugSep, 


Oct. 


Noyloec 




laBiiaiT 


.■Mfl 


S1 


fSt 


90 


IBO 


151 181 


21S 343 


SIS 


304 334 






WU 


ma 


W 


m 




ISo! 150 










































ilfr 




IW 


auiaM 1 




VM 


ay 


!MM 


JW.-i 


;(«s 


31 81 














■Mfi 


•m 


KfM 


KM 


SK. 


Sll 


HI 




iia 




Jul; 


IM 


m> 




87< 




sm 


KflS 


Ml 


BS 


» 


issiisa 




IS.1 


w 


an 


W 
















1W 


1.V 


1H1 


Hli 


■MV 


■m 




















IW 


■>M 


•m 


MTH 


SIM 


MS.' 




SI 91 1 


























Decembor 


81 


ta 


w 


lai 


151 


itta 


MW 




mya^V'^^'^'X 
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HCTHOD o: 
ber of days fit 

Teruc»l coliiam, and November at ihe lop, and at the intPreeElion 
find 245, lo wliich adding S da^a we hace ^1, the number of dija 
required, The table being lonetnioled for Febniarv 28 days, the proper 
lUoMance niittit he made for leap year. 

I. TiHMB, — January la derived from /aniu, the Kod or the year. V 
4 aacred- Febmary la from feijna, the Homau fa 



a the 11 



>r this a 






February were added to the Komaa calendar by N , . . 

previously dividud the year Into lU mouths. March Is from Jfan, Ihe gM 
ot war Had rpputed father of Bomuliu. it was the Hrat Donth of the 
Komaa calendar. April la probably from the Latin aperin, to open, from 
the opening of the buds, or the bobom of the earth in producing vegetatloD. 
May la from Jfaia, the mother of Mercury, to whom the Romans oiFered 
tacrlScna on the HrsI day of this moath. June Is from /una, the aisCer and 
wife of Juplt«r, to whom It was sacred- July waa named by Mark Antoaj 
after Juliui Cesar, who waa bom In this month. It was prevloualy callgd 
QulDlllis. August was named after Auffutlta Cesar, who entered upoi 
his Qrat cooeulale hi this moath. It was formerly called Senilis, or sbUi 
moDlh. September, October, November, and Deeember, are reapecUialj 
named from Ihe Latin numerals. Srptem, Otto, .Voeim, and llecem, as whSD 
the year bi^^u In March, they were the seventh, eighth, ninth, and tantt 
months, as their names ludlckte. 

n. ThB number of days In each month la eaaOj remombemd by the liil- 

Thirty days hath September, 
April, Jure, and November; 
All the rest have thirty-one. 
Excepting February alone; 
To which we twenty-eight assign. 
Till leap year gives It twenty-nhiB. 

MEHTAI. EXERCISEH. 

1, How many secnndB in 30 mlnutesT in 2S minute«T 
3. How many minuMs in 860 seconds? inShourst 
3, Uow many hours in OfiO mioutea? ia 4dayBT 
1. Uow many days id 73 hoursT in 4 weeks 7 

5. How nuuiy days in 3 common yearsT in 4 leap jokteT 

6, Uow many common years in 130 days? 

T, Name the months which tiave 30 days each ; those wfafch iu 
n days each. 

W^ITTBN ICXERCIBBa. 

1. How many oeconds in one day? Ans. 864009ea 

2. How many seconds in one week? An». 604800sec. 
S. How many miaiiteB in 5 da. 7 h. 45 min. ? 

Ans. 7665 min. 
I, Reduce 56780 seconds to hours. 

Am. 1.5 li. 46 min, 209W 
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i. Id one commoQ year bow many hours ; how mao; min- 
ates; how many secoadn ? 

Ans. 8760 h.; 525,600min. ; 31,53fi,000 bhc. 

6. How mauy dayB from May 8tb to October 19th 1 

Ans. 164 days. 

7. How many days from March 28th to December 16th 7 

Ans. 263 days. 

8. How many days from February 2lBt, 1860, lo Septem- 
ber 10th, 1860? Ana. 202 days. 

ADJUSTMENT OF THE CALEN1>AR. 
297. A True or Solar Year is the exact time in which 
the earth revolves around the sun. It consists of 365 da. 5h. 
48mia. 49.7 sec. Now, since it is inconvenient to reckon the 
Gractional part of a day each year, it ia necessary to arrau^ 
a correct calendar in which each year may bave a whole 
number of daya. This is done by causing some years to 
consist of 365 days, and others of 366 daya The former are 
called common years, the latter. Bissextile, or Leap years. 

I SOS. The calendar ia reckoned according to the following 
rule: 
Knlei — Every year that is divisible by 4, except the cen- 
tennial years, and every centennial year divisible by 400, i» 
m leap year ,- all the others are common years. 
' NoTK, — The ceutenulol jeire are those irbose exprewlana In flKurei 
■Dd to tvo clpberB. 

ExpLANATlON.^1. If we reckon 365 da^s as one year, the time JdbI 

in the calcudac in one year is 5 b. 48 mia. 49.7 sec, and the time loel in 

> four jeare is 23h. 15aiiii. Jg.g sec., thai ia, one day, lucking onlv 44 mui. 

4I.Z aec.; hence the firat error can be corrected by B<tdlng one da; every 

/our Team, making the year lo coosinl of 366 days. 

II If every fourth year be reckoned as leap year, since we add 44 
raia etc., loo much, the ibue gained in the cBleDniiT in four years is 44 
nin '41.2 «ec.. and in 100 jeare it will be 18b.37n)in. lOsec., that ti,ow 
' lay, lacking Sh. 22iniD. 50gec.; hence the second error may be corrected 
by d^ucting one day from each cenlennial leap year, thus calling each 
cenlciiuial year a common year of 365 clays. 



Sain, if every cenleunial year be reckoned as a common year, 
not add enough, Iho tune lout in 100 yean will be 6 h. 22 
M 



□ 400 ^eam it will be 21 b. 31 min. 20 sec.; hen< 
time lost in 40076811! will be 1 day lacking 2h. 28mvti. W»ec.,Kiiv. w— 
emir maj be rectified bj making every 4lh ceDliiniiia\ jeai b. wav T*** 
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Id Ihe same vtj we maj make the cnieudor correct for uij □u-mtMC ol 

Not*. — Tbe reckonlug of Ume by Lbe &uclcute wu ver; Idu:c 
calendar wia reformnl by JuJlusCaeniLi,'«i b. c.,who made the jeu uicgn- 
dit of 365^ da;4, addlntr one day every fourth year. In 1&S2, Pope QneetJ 
eorreclod the error whluh resulted from ihe above eorretUon, by auUdii; 
out 10 days from the caJendar, callinK the SIli of OcUiber the tSUi, uid or- 
dalnln); that heDceforlti only thnee ceuccnulal yeais should be leap yean 
which aredlvUlbleby -Km. Tiiia charge Via Boon adopted by moat CathoUi 
amatii^, but Great Britain did uoi make the uhanRe dll 1T5'J, ivheD Uit 
error amounted lo U dnje. Soidb couutrlea, us Ruaala, bUII adhere to tlir 
Julian Caleuiiar, thetr dates belnK about Vi days behlnil oura. The dalet 
an dlatlu^uLibed at Old Style and New Style. 

HENTAL EXEBCISES. 



1 



1. How mitny certuries is it bIdcs the birth orCbriet7 

a. When did the 13th century end and the 19lh century begin T 

3, Uow miiay leap years and bow many common years in every 

I. Which of the following are leap yeajH : 1700? 1780? 1776! IBOO! 
187flJ 18807 18907 1900? 2O007 

5. Hy watch ticks 4 times in a second ; bow man;' limes will it 
ack in a day ? 

MISCELLANEOUS TABLES. 
299> Tbe following tables are frequently used, the first 
In cOQDting certaio kinds of anicles, and tbe second id tbe 
paper trade. 

Counting. Papbb. 

13 QDits = 1 dozen 2i sheets = I quire. 

12 dozen = I groaa. 20 qoirea = 1 ream. 

12 groHH = I great gross. 480 sheets = I ream. 



OjTt 

BOOKS. 

300. Id printing books targe sheets of paper are tiacd 
which are folded into leaves according to the size of the boot 
The terms /alio, qvarto, octavo, etc., as applied to printed 
books, are based on sheets aoout 18 X 24 m., aboat half the 
sizes now generally used, and indicate the number of leavea 
into which such a abeet \b ^o\4fe4. 



HISCBLLANEOUB TA 



a >u<^L luiucu ui a BU ULiuiiii III Liiu, iuakCE 16 pagCB 

A Bbeet folded In 13 " " " ■ l2rao, makeg 'J-t pigt«. 
A sheet folded In 16 " " " a leiuo, makea .12 " 
A sheet folded Id 18 " " " in IHmo, makei i<6 " 
A sheet folded In M " " " » 34jiu), makes *S " 

elc elc. 

NoTB.^Printing [japer is made of manj aiiea, uceonlinn to the raiulre 

meuts of Ibe prluter. lu book priuUnj; '^X33 Inches, called DotMi 

Jfulitim, la perhaps used moet lart^elj'. 

301. Gierke and copjista are often paid by the /olio for 
making copieB of legal papers, records, and documcnta. 
72 words make 1 folio, or sbeet of coramon taw. 
90 " " 1 " ' ehuDcery, 

MEKTAL EXEKVIses. 
1, How Diany dozens in ^ a gross t In 2j ^rues! In | a great 
groasT 
a. Hownianypairsin40? Scores in 60 7 Scores in 70? Sula In 48 7 

3. How many sheets in 3 qiiireaT In S^ quirest In ^ a ream) 
In i ream? 

4. Hon many eggs in 2} doKeo? In half a dozen? In a dozen 
and B quarter? 

3, Hon many years in S score T In 8 scoro and 10? In 4 scon 
and a half? 

U, Uow many sheets of paper will he required la make a 12mo. 
hook of 360 pages? Of 480 pages! 

I, How many sheets will be required to make an oclaTo book of 
320 pages! Of 400 page^7 

8. How many octavo hooks will the paper for a quarto Ixxik make 
of the same number of pages ? 

IVRITTBH liiXE:i(CISIi». 

I. How many fine black crayons are there in 42 bozee, 
each containiog 1 gi-oas? Ann. 6048. 

i. Sold 63 boxes of Maynard's writing ink, each box t^a 
tuoiog 3 dozen bottles ; bow many gross ? 

Ans. 15 gross, 9 dozen. 

S. What would be the cost of 3240 sheets of foolscap al 
36 cents a qotre? Ans. $48.60 

4. A lady copied in one month ^9f^.b chRncery folioe ai. 
12*' per fo)io: wfial did ate receiTeT Arts, V^^^*" 



i 



\ 

I 
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&. A pritittr used 3 reams 5 quires 19 alieeW of paper for 
prjaiing htilf-ulitiot pubier^t ; bow maa; ilid hu print, oJlowiog 
1 quire to a ream I'or wiiau; '! Ans. 300(). 

tt. How much paper would it require to print 5000 copies 
nf a 12mo book of 424 pages, aliuwiag 1 tjuire U> each reus 
for waste? 

REDUCTIO>- OF COMPOUND NUMBERS. 

SOS. Reduction in tlie proce&a of changing a Dumber 

from oue deaomination to another without altering itB Talne. 

303. There are Two Cases: Seduction Dencending and 
Reduction Ascending. 

Tbe» two cAsui have tieen eoiiBldcred In tlie examples ULder the taUeh 
but we wlU preeeut a few more problems under their proper beads. 

REDUCTION DESCENDING. 

304. Redaction Descending is the procese of redadng 

a niimber to a lower denomination. 

1. Rednce £6 5s. 3d. to pence. 

Solution. — Id I pound there ure 20 sbillings, and opekatiok. 
in £6 there are 6 limw 20 HhillingB, or 120 abillings; £ g d. 
120Bhi]liiigs plusS BhillingBare 1^ ahilliiigH; in 1 6 6 3 

ahiUinij there are 12 pence, and in 125 ahlllings there gO 
are 126 LimeB 12 pence, or 1500 pence; 1600 pence ^^ 

IpIoB 3 pence are 1503d. Therefore, etc '^ *• 

1503^0., Jm. 
Rule. — 1- Multiply the number o/ the highest denominatwn 
ffiuen, by the number of units of the next lower denominatim 
which equals one of this higher, and to the produal add ilit 
number given, if any, ofthig lower denomination. 
II. HulHply this remtU as before, and proceed in Ike aamt 
mannervntil we arrive at the required denomination, 
WBITTEN EXeBl'IBEH. 
2, Reduce 151b.4oz. 3pwt. l-'igr. togr. Ans. 88407 gr. 
8. 17 tb. 75 53 13 18 gr. to gr. Ant. 101618 gr. 

4. 3 cable lengtlie 100 fathoms to feet Ana. 2760ft. 
i. In 18T. 13cwt. 751b. 14 oz. how many ounces? 
^n«. 598014 oi. 
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B. fi.ow many inclieH id 1 degree!' Ans. 4381977.6m. 
7. How many links is 3 miles 2<J cIdlidb ? Jns. 26000 li. 
8. Reduce 18 A. 25 P. 16 sq. yd. lo eq. inchea, 

Ann. 113908356 Hq. in. 
fl. How many square chains in one township f 

Ann. 230400 sq. ch. 

10. Eednce 56 cu. yd. 10 uu. ft. 1500 en. in. lo cubic 
Inches. Ann. 2631516 cu. in. 

11. Reduce Coufc'. vj. O. vij. I^xy. (3iv. Kixx.. to minima. 

Anx. 42987011. 

12. A hogshead of n)a1ass(]Sconl,uiDed 98 gallons ; reqaired 
ihe number of gills. Ann. 3136 gi. 

13. Between the times uf two observations, the planet 
Mars was I'ouud to have passed over 3 S. 25° 40" ; how many 
seconds in this distance? Ang. 4U040". 

14. Adam died at the ai^e of USt) years ; how many aecondsold 
waa he ? (See Art. 297.) Ai: 2M,347,im,B21 sec. 

I&. If the pulse beat 75 times a minute, how often does it 
beat in a week ? ^»is. 756000 times. 

IK. How many inches from Lancaster to Philadelphia, if 
it is just 68 miles f Ans. 4,308,480 in. 

BEDUCTION ASCKNDINC;. 
:|05. Bednction Ascending is the process of reducing a 
number to a higher deoomiuution. 

I. In 16743 pence how many pounds ? 
BOLDTIOK. — There are 12 pence in 1 shilling;, 

hence in 4f)743 pence lliere are as many uliil- 12)46743 

lings BB 12 in coQlaioed liniee id ■16743, which „!,-^ni , n i ■ 

are 3895b. and 3d. remainiua ; tliere are 20 20)^Sb -*- 3d. 

rfiilliiigs in 1 pound, hence in 3805s. tliei 

an many poimda an 20 is conlsined Um 

3896, which are £194 and Ibn. i 

therefore, in 46743 pence there are £194 

15 b. 3(1. 

Role. — I. Divide the given numberby the numbeTofuniu 
in that denwnnation which equals one of the next higher. 

II, Divide the quotient in the same viay, and Ih^a proceed 
^ at the required dcnominoHorv 
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HL The lad quaUerU and the remainden, if any^ wll U 
the retuU required. 

IVRITTKN EXBRCISB8. 

2. Reduce 2579 pence to pounds. Ans. £10 14 b. 11 d. 
8« Reduce 76942 grains to pounds Troy. 

An8. 13 lb. 4 oz. 5 pwt 22 gr. 

4. How many pounds in 75826 farthings? 

Ans. £78 19 s. 8 d. 2 fiu- 

5. Reduce 57G42 gr. to ib. Ana. 10 lb. 23 2 gi 

6. Reduce 65784 oz. to tons. 

Ana. 2 T. 1 cwt. 11 lb. 8 o*. 

7. How many miles in 179234 inches? 

Ana. 2 ml 265 rd. 1 yd. 8 in. 

8. In 74325 li. how many miles ? 

Ana. 9 mi. 23 cL 25 li. 

9. Reduce 743750 cu. in. to cords. 

Ana. 3 cd. 46 cu. ft. 710 cu. in. 

10. In 1720177 perches how many square miles? 

Ana. 16 sq. mi. 511 A, 17 P 

11. Reduce 347236 n^ to Cong. 

Ana. Cong. v. O. v. f^iij. fSiij. ^'Ixyj. 

12. In 6434 gi. how many gallons ? Ana. 201 gal. 2 gl 
18« How many bushels in 2401 pints ? 

Ana. 37 bu. 2 pk. 1 pt. 

14. How many common years in 47,424,496 seconds? 

Ana. 1 yr. 183 da. 21 h. 28 min. 16 sec. . 

15. A ship changed her longitude in a storm 721 geo 
graphical miles ; what was the difference in longitude ? 

Ana. 12° 1'. 

16. A butter-dealer sold 6476 pounds of butter in a month ; 
liow many firkins did he sell ? Ana. 115 firkins 36 lb. 

17. A Pennsylvania miller ground a quantity of buck* 
wheat and took 72 lb. of flour for toll, which was ^ of the 
whole ; how many bushels were there brought to mill if 4 Ih 
of grain produced 3 lb. of flour ? -4n«. 20 bushels. 
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, Bow much will 9 eggs coet, at 20 cents a duzen T 
1. How much will 3 pearl buttons coal, at 75 cents u dozenT 

5. Wbal will 4 taUlo-apoOQB co9t. at llie rateot'¥n.53 a grosa? 

4. What will ehoe-tacks coat a dozen, ut tlie rate of $2.S8 a gm( 
jtobbT 

3, What will 8 slieeta of paper cost, at 18 centa a quire t 

6, Wba*. will 13 quirea of paper cost, at $4 a ream ? 

1. What coat J a gross of lead-peacils, at 00 ceols a dozen T 
a. What will 3 reams of sandpaper coat, al 23 centa a quire? 
9. If a ream of emery paper coBta $12, what docs it coataquir 

10. What will 4 grosaof pens cost, if the nholeaale rate ia 2 peni 
for afent 7 

11. A vcaael was sunk in 8 fathonia of water ; hew many feet deop 

13. Uow many foet high is a horse which measures 15( bandi 
high? 

13. How much will 3 pecks of potatoes cost, at 80 cents a bushel 7 

14. When apples sell at 30 cents a peck, how much are they worth 
>. bushel? 

15. What will 3 quarts of tDolsases coat, at 96 cents & galloo ? 

m. How mauy viala, holding a gill each, can be filled with h&lf a 
gallon of alcohol ! 

11. How many halfpint bottles will 2 gallons of Arnold's WTitiog 
Quid miT 

18. If I pay 11,60 for abushel of blackberries, how much ia that a 

19. Kit takes 6 buttons for 1 shlrl, how many shirts will 2 groaa 
of buttons trim 7 

•iO. The distance acrosa a city park Is 183 pacea ; how many nida 

isitr 

31, What will IG pounds of Sour cost, at the rate of $4 a hundred 
weight! 

tM. A buy bought a bushel of cheatnuts for (2,40, and sold themal 
12 cents a quart ; what did he gain 7 

•33. 1 tiiiught 3D lb, of flour for (1.50 ; how much is that a hun 
Irod-weight ? 

34, Albert's horae ia 5 feet in hoigbt ; how many uands high is bis 

35. A lossel sails 4 leagues an hour ; how many houra will it (aJts 

to sail 130 miles T 
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I. What will 5 U)ua of coal coitt, ut 37^^ a hundred T 

Ans. S37.5U, 

8. Huw niauf guuieaa in 47 pounda and 5 BhillingeT 

Atig. 45 guint-HS. 
8 How toauy pouuda Avoirdupois iu 10500(J graiusT 

Ans. 15 lb. 

4, At Gf a pound, what will 5 cwt. 76 lb. of sugar coatt 

Aris. $34.50. 

5. How much will G bajrela of flour cost, at ihe ru,l« o{^ 
reuu a pound? An^. S4U6. 

6. How many suits of clothes, coiitaiuing 6j} j-tl. each, 
can be cut out of 93 yd. of cloth ? Aju. 13 ; 5^ yd, over. 

7, How many doses of medicine, each weighing 7 grain*. 
cau be made out 1 S 2 5 2 3 11 gr. ? Ans. 93 doses. 

g. How mauy caunuu-b alia, each weighiug 411b. 10) ol, 
can be made out of a tou of iron ? Ana. 48 balk 

9. How many times will a wheel, 15 H. 4 in. io circumfer- 
ence, revolve in going 50 miles? Ana. 17217^. 

10. Which is greater, and how much, six dozen dozen oi 
a half a dozen dozen ? Atis. lat, by 792. 

II. How mauy kega, each containing 5 gal, 2 qt. 1 pU, 
can be filled from a tun (4 bhd,) of wine? Aiia. 44^. 

15. How many lola of 5 A. 82 P. are there in a field con- 
tjdning CtJ A. 24 P.? Am. 12 lots. 

18. At 13 cents a pound, how much rice can be bou^t 
Cr 881,250? Ana. 312i tons. 

14, How much time will a person lose in 50 years by 
taking an hour's nap each afternoon ? Ans. 2 yr. 30^ di. 

16. If a comet pass through an arc of 7° 6' a day, bo» 
long will it be in describing an arc of 270° ? Ans. 38^ da. 

16. How mauy minutes longer was January, 1860, tfau 
February of the =ame year ? Ans. 2880 min. 

IJ. If a physician uses on an average 55 73 I3 4gr. of 
drugs daily, how many did he uae during Februarj-, 1876T 
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■ IB. How long will Jl uke to count a Diillion at the rate 
of 80 per minute, working IShoure a day ? Ana. 17^ da. 

10. How many balf-pint bottles will it take to pat up 6 
galloDS of Aruold'a wriimg Quid? Ann, 96. 

20. How many moi't; seconds were there iu 1876 than In a mlar 
year? (See Art. 297.) Ana. 65170.3 sec 

21. How many twarda, I'i ft. long, will inclose a lot 50 il 
long and 27 rd. wide, the fence being 3 boards high ? 

Ans. 635 J. 
ii. How many ounces of calomel will it take to make USD 
piUs ol' 5 grains each? Ans. 10^ I3 2^. 

2St If a weekly newspaper (one alieet) has .WOO siilscribera, 
how many reams ot paper will it require in a year, not allowing 
for waste ? Ans. 606 reams, 1^ quires, S sheets. 

24. How many minutes more in the spring of evei*y com- 
luou year than in the autunm ? Aia. l-l-IO min. 

25. How many jiagta are there in an octavo book, the print- 
ing of which requiret- 20 fully printed sheets f Ans. 320. 

^(i. Mr. A'b iucoiiie uverageB 4 cents a minute; what will 
it be during the three summer months? Ans. $5299.20. 
H il. If 32,400 steel pens are made by a factory in a day. 



Mw many groat) will be made in the 1 



lonth of March? 

Ans. 69T5 gross. 

OE, iu a pound be- 
le gain fraudulently 
B, lie lb. each, true 



■ SS. If a grocer's weights are i of a 
low the legal siaudard, how much doei 
from the sale of 2 bags of Rio col 
weight, at ISf/ a pound ? Ans. $0.(!9j»r- 

2». 1 bought 6 T. U cwt. of hay in a stack, but before it 
nas all delivered, 1 T. 3 cwt. 56 lb. were spoiled by the 
^^calhe^. The price originally agreed upon waa $88.35; 
what should 1 pay for what I received ? Ans. $70,091. 

30. A New Jersey truck-raiser sold 15 bu, 3pk. I qt. of 
ilrawberries, at 11/ a quart, and agreed to take flour in 
payment at 3|^/ a pound, as far as it would make an exaci 
number of barrels, aad the rest to be paid iu cash ; hov 
many barrels and how much cash did he receive 7 

Ant. 8 ViB.TTe\% «a4 t'V! 
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ADDITION OF COMi'ODND NUMBERS. 

808. Addition of Compound Numbers is ibe procssa 
of fioding the Bam of two or more simil: 
oers. 

I. Find the sum of £7 Gs, Sd.; £t 9 h. 3d.; £14 ISt 
lOd.; rad £11 19b. Ud. 

SoLnriOH. — We wrile the numhere bo Ihat similar 
anila elifttl atand in the SMme coJuitia, and begin nl 
Ihe right to udd. lid. [iliw 10<I.,j)liii 3d., pliu 8d., 
are 32 d., whiuh bj reduction we Qnd eqii^^s 2 b. e-aii 
8d.; we write the 3d. in the peace column, and re- 
lerye the 2^ lo add lo the column of ehilliugs: 2b. 
nhia 198., pill* Us., plus 9s., pliui ds., are 49ii.. which 
bj reduction we Hml eqiiala £2 ami 9b.; ve write the 
9 b. in the cnltimn of shilliugs, aad reaerre the £2 to 
] of pouDils; £'1 pli 
we write under Uie 

Role. — I. Write Ike compotind numbers eo that n'nuiai 
unila gland in the sane column. 

II. Begin with the lowest denomination and add eadi 
column separately, placing the sum, when less than a Vfltl 
of the next higher denomination, under the column added. 

III. When the sum equals one or more units of the nejt 
higher denomination, reduce it to this denomination, wriit 
the remainder under the column added, and add the quoHent 
obtained by reduction to the next column. 

IV. Proceed in (he same manner with alt the columns to 
the last, under which wHte the entire sum. 

Proof. — The gam? aa ia addition of simple numberB. 

Nora.— la wrlliuK, tf auy placee ira wantlug aupply them WlUi a d|<lu> 
WRIT-rFM EXEKCIBEH. 

(2) (3) (4) 



Ifi 


la 


5 


125 


Ifi 


7 


673 


1ft 


11 


127 


13 


7 


116 


IH 


9 


149 


10 


9 


1!I2 


18 


ID 


242 


n 


5 


941 


17 


10 


168 


U 


11 


363 


15 


8 


876 


19 


« 
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(6) 






(») 




(I) 




lb. 


oz. pwt 


gr- 


cd. 


cu.ft.cu.iu. 


T. 


cwt. lb. 


01 


16 


10 18 


12 


18 


123 762 


18 


18 68 


16 


14 


9 U 


23 


25 


109 836 


25 


12 44 


13 


15 


7 15 


20 


37 


127 976 


52 


14 73 


9 


11 


11 14 


19 


21 


113 20J 


71 


17 92 


7 


S3 


8 16 


23 


36 


120 631) 


26 


16 74 
(10) 


14 




(8) 






(«) 




n. 


i o 9 


gr. 


bh<l. 


gal. qt. pi. 


tb. 


3 3 ? 


(fr. 


28 


It ^ 2 


16 


27 


36 2 1 


14 


10 6 2 


14 


26 


10 6 1 


15 


38 


60 3 


26 


9 3 1 


18 


19 


9 5 2 


3 


49 


55 1 1 


37 


8 2 2 


16 


27 


8 3 I 


17 


74 


27 1 


16 





S 


24 


T 3 1 


13 


lOT 


19 3 


*6 


1 5 1 


17 



11. Find tbe sum of 16rai. 100 rd. 3 yd. 2 ft. 7 in., 12 mi. 
309 rd. 2yd. I ft. ti in., 15 mi. 274 rd. 5 yd. 2 ft. 9 in., 18 mi. 
227 rd. 4yd. I ft. Sin. Am. 63 mi. 273 rd. 1 ft. 

12. Find the enm of 132 eq. yd. 8aq. ft. 120 sq. in., 246" 
Bq. yd. 7 sq. ft. 137 sq. in., 546 sq. yd. 3 sq. ft. 129 sq. in., 
76&Bq. yd. 6 eq. ft. 105 Bq. in., 382 sq. yd. 6 sq. ft. 126 sq. in. 

Am. 2074 sq. yd. 6 aq. ft 41 sq. in. 
18. Find the earn of 16 A. 104 P. 18 sq. yd. 7 sq- ft, 25A. 
116 P. 28 Bq. yd. 8 eq. ft., 1 8 A. 139 P. Haq. yd. 6 Bq, ft., 27 
A. 106 P. 30 eq. yd. 8 aq. ft., 24 A. 155 P. 26 sq. yd, 5 sq. ft, 
Ans. 113 A. 144 P. 1 sq. yd. 7 sq. ft. 

BUTTT .EMEIfTAHT PHOBLEMB. 

To Iw omlttoa unJesa ottiei-wl»e directed. 
14. A Tintnor sold to A 5 hhd. 5B gal. Sqt. 1 pt. of wine, to B 
WUid. 45gal.Sqt., to 39 )ilid.RS gal. 1 pt., and bad w muob as 
he Bold A remaiumg; how mucli had he at Urst? 

An4. 72 hhd. 54 gal. 1^ qL 
16. Wtat iB the Bura of 128 yr. 10 mo. 6 wk. 17hr., 336yr, 9nio. 
i wk. 7 da. 18 hr. 41 min., 42.'5 yr. 8 mo. 4 wk. 3 da. 20 hr. 16 min.. 
198 yr. 7 mo. fl wk. 19 lir. 52 min., 385 yr. 5 wk. 40 min.? 

Am. 1373 yr. 3 mo. 3 wk. 6 da. 4 h. 29 min. 
le. rind the sum of 144 ou. yd. 18 on. ft, 1329ou, iu,, 375ou.yd. 
as an. fL 1070 ou. in., 382 cu. yd. 17 ou. ft. 1621 ou. in., 420 ou. yd. 
aO on. ft. 1007 on. in., 367 cu. yd. 21 ou. ft 147S ou. in. 

Ant. 1591 ou. jd. •& w.. ft.. Yl'ia Q-Q-.\a. 
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SUBTRACTION OF COMPOUND NUMBERS. 

807. Subtraction of Compomid Numbers is the pro 
cess of findiDg ibe diSerence between iwo similar compound 
Q ambers. 

1. From lOoB. J3pwt. 30 gr. Uke 7 oz. 15 pwt. 16gr. 

SoLCTiON. — We wrile ibe BubtraLeiic] under the 

uid begin at tbe lowest denomiDiLUOD to eublracl; 
Ifl gr. BubtrM^ted from 20 gr. lesvea 4 gr. whicb we 
write under tbeKruins : 15 pwt. from 12 pwt,wec«n- 
QOtt&ke; we will iberefore lake loi. Erom the 10 ui., 



whu^ we wri1« umler (he pwL ; Tnz. Erom 9oi. (or, aioce it will gv 
tauae result, we may aild loi. to Toz., and asj Soi. from 10 oi.) leava i 
la. Hence the rolluwiog 

Role. — I. Write the subtrahend tinder the minuend, to 
thai siviilar v,n.it* stand in the same colwmn. 

II. Begin with Ike lowest denomination and stibtract each 
, term of the subtrahend from the corresponding term of lAe 

minuenii. 

III. If any term of the subtrahend exceeds the corre- 
sponding lermof the minuend, add to the latter as many 
units of that denomination as make one of the next higher. 
and then subtract ; add 1 also to the next term of the subtra- 
hend before subtracting, 

I V. Proceed in the same manner with each term to the 



Proof. — The same as in tbe snbtraetion of eimple nun- 
bera. 

NuTi. — The pU|>U wUI DOttce that tbe general principle of addition and 
■nbtiacUon la the ume u In simple numbers, the difference being In Ih 
Irregularitj or the acalo, the unite tbemselvee being eipreewd In ua dad 
mal Bcaie, 

WKITTEII EXERCIBEB. 

(2) (3) (4) 

£ B. d. far. £ B. d. far. lb. oz. pwt. gr. 

143 U 10 2 930 IT t 3 16 10 16 18 

116 14 6 3 246 19 8 1 13 11 17 IG 
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(S) (6j O) 

I. oz. pwt. gr. cwl. lb. oz. T. cwt. lb, oi. 

b 8 U 20 112 92 12 S36 13 A8 12 

6 9 10 S3 31 44 13 127 12 22 10 





(8 






ihd 


K^- 


ql. 


pt. 


ax 


iJ7 


(1 


1 


06 


ao 


a 


I 



{9) (10) 

yr. mo. wk. da. h. Bq.yd. sq. ft, eqii 

216 10 2 5 16 226 20 12r 

123 10 3 2 20 134 25 130 



. (nj (12) 

f m. rd. yd. ft. in. A. P. sq.yd. sq.ft. aq.iu. 

1 86 260 2 » 179 150 16 T 135 

39 296 5 1 9 134 155 IH 8 106 



65 983 


u 


11 

6 


55 283 


a 


5 


18. A farmer bad 200 bu. 
qt. 1 pt to DDe man, and 
mticb remained ? 

11. A California miner h 
mother 17 lb. lOoz. 15 pwt. 



44 154 



44 154 



27i S 

!8 1 



S9 



II I 

I 



bu. of wheat and Bold 28 bn. 2 pk. 6 
mucb more to another; how 

Ang. 1421m. Spk. 5 qt. 
ing 112 lb. of gold, aeot bis 
gT., and 31b. 16 pwt. less to 
bis father ; how mach did be retain ? 

Anx. 791b. Sob. 4 pwt 8gT. 

16. Subtract 16 mi. 223 rd. 3 yd. 1ft. Sin. from 36 ml. 
271 rd. 3 yd. 1ft 11 in. Ans. 20 mi. 48 rd. 3 in. 

K. Bubtrut tl6 6T< 5^ mills from t25 2f)f 7^ millN. and >dd S 
Bagles and 25} dImeB to the renult Am. «31.2U6(. 

17. Subtract 136 A. 37 P. 29 sq. yd. 4 sq. ft. 140 Bq, in. from 240 
& SB P. 16 sq, yd. 96 sq. in. 

Aw. 115 A. 47 P. 16 Bq. yd. 8 sq. ft 136 Rq. in. 

18. A man bought a ouk of molasses, from whiuh there leaked 
away 11 f;al. 3 qt. 1 pt., and then after putting in 12 ga!. he found 
it lacked 16 gal. 1 pt. of oontaluing S3 gal.; how muoh was in at 
flrsi. Ant. 4B Ral. 8 qt. " 



[ 
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MULTIPLICATION OF COMPOUND NUMBERS, 
308. Multiplication of Compoond Numbers is ths 

protegs of Gading the product wbeo tbe multiplicand ia i 
compouad number. 

1. Multiplj £12 11 a. Id. hy 8. 
SoLDTlOH.^We write the mnitiplier under the 
lowesi denomlnalino of the mulliplicand, and hegin 
It the right to muliipl/. 8 times 7d. are 6Ad., 
ivhich, bj reduction, we find eqtiale 4 s. and 8d.; we 
write the 8d. under the pence, ami reserve the 4e. 
lo odd to the next product : 8 times 11 s. aj" "" - 
'hich, added to the 4 b., equala 92a., whieh 






in equals £4 ai 
■ the £4 to add t 






elhe 12b. 

the aeit product; 8 times £12 &re £,9 

rite under the pounds. Hence li 



Rule. — I Wnle the multiplier under the lowest denorni- 
nation of Ike mulhphcand. 

H. Begin v.ith. the lowest denominaiion, and multiply ead 
term in swxesmon as in simple numbers, reducing as tn ad- 
dition of compound numbers. 

Proof — The same as in maltipHcation of simple ntiniben 
» compoaite number. It wUl be w« , 

exe:rcise:s. 



(2) 
cwt. lb. oz, 
IS 96 'i 
5 


lb. oz. pwt. gr. 

16 8 15 n 

3 


(6) 
L s. d. far 


(8) 
hhd. gat. qt, pt. 



21 36 3 I 



(!) 
lb. g 7i 

12 8 1 



9 gr. 

S 30 

11 



8. Multiply 12 L. 2mi. 232 rd. bj 12. 

Anx. 154 L. 2 mi. 224 fd. 

!1. Multiply 23ch.r36bn.) 18bu. 3pk. 7qt. 1 pt. by 13. 

Ans. 305cli. 27 bu. 2pk. 1 qt. Ipi 

10. A former sold b loads of \ie,'j,«a£h contaioiug IScwi 

90lb.; how much did he seWf Au* A^ r;^\., y\*. 
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11. Multiply I'Syr. 10 mo. 3 wk. 5 da, by 15, using the fac 
tors of the multiplier. Ane. 208 yr. 7 mo. 3 wk. 6 da. 

IS. If a man walk U mi. 300 rd. in each of 21 days, how 
far will be walk in all ? Aw. 816 mi. 220 rd. 

13. If a farmer raise 60 bii. 3 pk. 6 qt. 1 pt. of grain on one 
acre, how much can he raise at the same rate on 48 acres 7 

Ana. 2925 bu. 3pk. 

14. If a pipe discharges II bhd.40gal. 2qt. 1 pt. of water 
io %a hour, bow touch will it dJttcbarge in 56 hours? 

Ans. 652 hhd. 7 gal. 

15. A bad 1000 A. of land ; be sold B 9(i A. 150 P., and C 
4 times aa much; how much remaiaed ? Ans. 615 A. 60 P. 

16. A farmer raised 4000 bu. of grain; he sold 50 bu. 
3 pk. 7 qt. to A, 7 timea as much to B, and to C 6 times ae 
much as to A and B together; how much remained? 

Ans. 1145 bu. 3 pk. 

DIVISION OF COMPOUND NUMBERS. 

309. Division of Compound Numbers ia the process 
of finding the quotient when the dividend is a compound 

310. There are two cases :— 

1st. To divide a compoand number into equal parts. 
Sd. To divide one compouod number by a 

CASE I. 
Sll. To divide a compound number into a ti 
her of equal parts. 

1. Divide .£103 7 a. 6 d. into 5 equal parts, that is, take \ 
of it. 

Solution.— We wrii« tlie <liTiBor al the left of 
the dividend, and begin at the highest denomi- 
< oa^oo (o divide. 1 of £103 is £20 and £3 re- 
maining; £3 equal flOx., whit^h added lo 7 a. 
equals 67 B.; ) of 67 b. ix 13e. and 28. reroaio- 
ing; 2 a equal 24 d., which added to 6 d. equals 
SOd.; JorsOd.bBiL Heacslhe foUowiiig 

I Kllle. — 1- Begin with the highest denomination of th» 
[.dAuidend and divide each term in BUcceiMort, as vn n-m-tiU 
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II. When there in a remainder, reduce U to the mm! 
lower denomination, add it to the term of thai deruMairuition, 
and divide the regult as be/ore. 

Ill Proceed in the same -manner until all the lerma art 
divided. 

Proof. — The eame as id (tivision of simple numberi. 

Mots. — When the dlvlaor la a largi number uid componU, IhB facton 
belligBOt gruBlcc than 12, It la perliap* more co (.--.- .- 



D (finds 



I 

I 



(8) 

£ B. d. 

4 )61 18 4 

16 9 T 

(6) 
owt. lb. oz, 

8)135 94 12 



(3) 

lb. oz. pwt. gr. 

6 )76 10 14 12 

(«) 
hhd, gat. qt. pt. gi. 
9)103 42 2 1 2 



(*) 
T. ewt. lb. 
T )112 16 66 
~16 2~SS 

O) 
mi. rd. yd. ft. 
11)120 313 3 a 



8. Five soDB share 112 A. 144 P. 24 Bq. yd. of land; bow 
much does eacb receive ? Am. 23 A. 92 P. 29 aq yd. 

9. If 9 farmers raise ll3Tba. 3 pk. 4 qt. 1 pt. of graio, 
what is the average amouDt raised by each 7 

Ang. 126 bu. 1 pit. 6 qt. Ifpl. 
lOr A miner sends 3T lb. 10 oz. 17 pwt. 16 gr. of gold U 
his 8 Bisters; how much does each receive ? 

Ana. 4 lb. 8 oz. 17 pwt. 6 gr. 

11. A man walked 37B mi. 276 rd. in 23 days ; what WU 
the average distance eacb day ? Ans. 17 mi. 41^rd. 

12. If 26 casks contain 21 hhd. 11 gal. 2qt. 1 pt.. whatii 
the capacity of each cask? Ann. 51 gal. 1 qt. ^pL 

CASK U. 
e compound number by aaimUat 



313. To rtivide o 

1 . Divide X26 6 b. 2 d. by £4 15 8. 8 d. 



SoLcnoH.— jC26 Ss. 2d. equus 6314 
pence; £4 15 a. S d. equals 1148 pence; 
and dividing 63Url. bj I148d. we obuia 

■ quotieat of 5i. From Ihw soWliim ■»« 

Save the (bllowuMt 



J2fl 6a. 2d^=63UA 
£4 15b. S(I.=I14Bd. 
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Rule. — Reduce both dividend and divisor to the loioett 
denominalion mentioned in either, and then diinde as in 
ample numbern. 

Proof. — The aame as in diTbiou of simplu Dumbers. 

NoTB.— The dlvlal. 
deuomliiAlltiii, uid i: 

'WniTTBIV BXBRCISKS. 

S. Divide £4»< 7 s. 4 d. by £6 II d. Am. 8. 

5. ey bu. 3 pk. G qi. by 6 bu. 3 pk. 6 ql. Arts. 10^. 
1. ir a mac feeds bis boree 1 ph. 6 qt. of oata a. day, bow 

long will 3 bu. 2 qt. Ust bim ? Ans. ^ days. 

6. How maD; demijohns, eacb containing 2 gal. 3 qt. 
Ipt.,caa be filled from a tank bolding 71 gal. 3qt. 1 pt. of 
winef Ans. 25. 

6. A drove of cattle ate 6T. 15cwt. 871b. of hay in a 

»week ; bow long will 33 T. 19 cwt. 35 lb. last them ? 
r Ana. b weeks. 

' DIFFERENCE BETWEEN DATES. 

CASE I. 

313. To find the difference of time between tvo 
UateH. 

1. Washington was born Feb. 22d, 1732, and died Dec 
14th, 1799; what was his age ? 

Solution. — Dales are eipn>HBed in ilie nuirJier uf operation. 
the year, ihe month, anil (he tiaj ; hence llie dale of ,, ^^ j^ 
Ilia birth ia lT32;r. 2 mo. '^12 da., nnd the dale of bia jygg i^' y 
d«ath U 1799;!. ISmo. 14<la.; and the diiTerence of ]'j32 2 23 

these two daWs will eonal bis age, which we hud lo — ];i ;; — ^^ 

be67yr. 9mo. 22da. 6^ 9 22 

Rule. — Write the number of Ihe year, month, and day 0/ 
the earlier dale under the year, month, and day of the lalei 
date, and take the difference of the numberg. 

N 'Ti. — Id tlile iaetl]o<l wb reckoo 30 days to the monlb ; wteo 
gi eater acciuaEy It required, we reckon the actual number ordayi In ucli 
month. The exact time bctwecD two dat^a 1b found b; the table. Art. SUA. 

WRITTK?f BXE11CI8K9. 

8. What ia the difference in lime horn Dec. 13th, 1850, to 
Jan. 5th. 18A07 A>ia.^ '^.'IS.&s.. 



rl96 NORMAL UNION AHITHMBTIC. I 

t. Mihon wftB born Dec. 9tb, 1608, and died Not. 8ta 
1676; what was bia age? Ann. 66 yr. lOmo. 29da. 

4. Franklin wiia boru Jan. fiih, 1706, and died April I7th, 
I Ton ■ j-bniiiT'c.ii Kio nira A y, a QJcrr Qmn llila 



[ 



1790; required hie Bge. Ann. 84 yr, 3mo. I) da. 

fi. WiiaL IB ibe exnct time a note baa to run, dated Dec 
80th, IS62, and payable Jan. 16lb, ISGif Ang. 1 yr. I7da, 

6. The Rcrolution waa comnionced the 19tb of April, 
UT5, and terminated January 20th, 1T83; bow long did it 
coQlinue f Ans. 7 yr. 9 mo. 1 da. 

7. The Civil War began April 11, 1861, and closed April 
9, 1365 ; bow long did it laslf Ans. 3 yr. II mo. 28 da. 

S. llow many yearB, months, and days, fVom your birtb- 
day to the present date ? 

SHPFr-BMBUTAST PSOBIiEXa. 
To he omiitcd uiiLuaa olberwlse dii-ecloO. 

9. A man was born the a&tli of Feb., 1824, and died tbe 8d o( 
Harob, 1860; bow many birtbdays did be Bce, and what naa hii 
exact af^e ? ^'^- ^0; ^R«, 3fl jr. 4 da. 

10. Two men were bom on tbe flrst day of January, one In lh( 
year 1766, the other in 1822; both died 37 years aflcr they were bom, 
Ipon tbe lit of January; required the diiToronoe of their ages? 

Ans. 1 day. 
tl. What is tbe exact time from 4Qiiiin. and 35 rod. past lao'olook 
noon. May 20, 1871, to 24 iniu. 36 hoo. pant 4 o'ulouk p. u., July 4, 
1870 r An*, a yr. 1 mo. IG da. 3 b. SQ min. 11 wo. 

CASE U. 

314. To fitnl the tlay of the week upon which <tny 
ffiven day of the iiimUh will fall, tlie flay of th« week 
of aotne other date being giveti. 

Note, — A commOD year enila on the aame day it begfuB, heocn eicii Jtv J 
beg^lni one day taier than the preceding year. A yeu- foUowing leap jar I 
t^^at two days later. f 

1. If the 3d of April, 1876, occur on Monday, on wbit I 
day of tbo week will tbe next 39th of August be F 

Solution. — By the (able we finil the dlfierpnce of opeiutiok 

diue to be 148 days; diyiding by 7, the number of 14 8 t 7 — 8 1 -4-^ 
dayi m a week, we have 21 weeks and 1 day ; the ' 

Mth of August mUBt therefore he one day B.flfr MoD- 
daf OT TiKwIar. 
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Kale. — Find the number of days between Ike two dales, 
reduce this nttiitber to weeks ,- the number of days remaining 
wiU be the number of days from the given day of the week 
to the required day. 

NoTK.^In BoMnK the probltma afWr the 2d, tlie date In n previoua prcib- 
leiQ may be a&aumed &s the fitorLin^-jioiiit. 

WRITTBN BXERCISKS, 

3. If the year 1116 began on Monday, on what dayonbe 
week was ibe 4 th of July following? Ans. Thursday. 

3. What day of the week was the Burrender of Burgoyiie, 
Oct n, lin? Ana. Priday. 

4. On what day of the week was Daniel Webster born, 
Jan. 18, 1182? Ans. Friday. 

&. On what day of the week was the battle of Waterloo 
fought, Jane 18, 1815 ? Ann. Sunday. 

6. Oq what day of the week was President Liutoiu assas- 
sinated, April 14, 18(15? Ans. Friday. 

7. Oa what day of the week was Ueueral Grant inau- 
gurated the first time, March 4, 1869 ? Ans. Thursday. 



8. The CeDtpuDJal opened oa WedaeHdaf , Ma; 10, 1876; on what 
fclf will the next o[«n on the Hame ditt«? Am. Honda;. 

H f. Buppone a letter should be publiebed purporting to haTebe«D 
P^tlenat New Orleangouthedsy of the battle, aaddat«dW»diiM»- 
Id*]', Jan. 8, 1815 ; would it be genuine ? 

10. Let the pupils now determine, from tlie kbove priuolplM, tlii 
da; of the week upon which they were bom. 

LATITUDE AND LONGITUDE. 
315. The Latitude of a place is its distance from the 
equator, north or south. It is reckoned io degrees, minutes, 
and aecondfi, aud caono' exceed 90", or a quadrant. 

Slfl. The Iiongitnde of a place is its distance, east or 
west, from a gi^en meridian. It is reckoDed in degrees, 
1 seconds, and cannot exceed 180°, or a semi- 



circumference. 
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MENTAI. EXEBCIHES. 

1. From nbat is latitude reckoned ? From wh&t is loDgitudareck- 

i. What is the greatest ItititaiJc a jilace majhave? Whatlslhc 
grcale«t Innt^itudc a pLace uiaf have 7 

3. What places have aotfiUlude? What plac«B have no longitude' 
What place has oeither latitude nor loogitude ? 

4. What iB the use of latitude and looptudeT Has every place 4 
rocridiao of longitade? 

ii. What is the latitude of the equatorT the latitude of the paluT 
the longitude of the poles? 

S17> From the above prineipleB, to find the difference of 
Istilade or longitade, we have the followiag rule ; 

Bule. — WJien the. latitudes or longitudes are bolhoftht 
tame name, subtract the less from the greater; when they 
are of different nam«n, take their sum. 

AVRITTBN BXKRt-ISICS. 

1. The latitude of Richmond, Ta., Ib 37° 20' north, and of 
Savannah 32° 4' 56" norths what ia the difference of lati- 
tude 1 Ans. 5° 15' *", 

2. The latitude of Charleston, S. C, is 32° 46' 33" north, 
nod of Quito, 13' 27" aontb [ what ia the diiTerence of lati- 
tndef Ans. 33 

8. The longitude of Portland is 70° 13' 34" W., and of 
Mobile, 88° 1' 29" W. ; what ia the difference of longilnde? 
Ans. 17° 47' 65". 
4. The longitude of Xew Orleans ia 90° W. and of Oenevi 
6° 9' 5" E.; what ia the difference of longitude? 

Ans. 96° 9' 5", 
B, The longitude of St. Paul, Minn., ia 95° 4' 55" W., anii 
of Berlin 13° 33' 45" E. ; what is thp difference of lou^tadeF 
Ans. 108° 28' 40", 
<■ The longitade of Paris is 2" 20' E., and of New York 
T4° 3' W.; what ia thi difference of longitude ? 

Ana. -vfto 33 
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LONGITUDE AND TIME 
818< The earth rerolvee oa its axis from vest to 
once in ^i honrs, and this caueeB the bud to appear to 
volve around the earth from east to west ia the same time. 
Plac«B on the east of a certain point have later time, those on 
the weat earlier time, since the sun appears to those on the 
east first. 

319. The circumference of a circle contains 360", hence 
the sun appears to travel throngh 360° in 24 hours, and in 
1 honr it travels ^ of 360°= 15° ; ia I minnte it travels ^ 
of I5°'=I5', and in 1 second it travels -.-^ of 15'=16". 
Hence the following table ; 

^m TABLB OF LONGITUDE AND TIUB. 



eut 

) re- I 



1 honr of time. 
I minnte of time. 
1 second of time. 



HENTAL EXEKCIBER. 

I . In what time does the earth revolve on its oxla 7 What poit of 
a revolution does it txiake in IS hours? in 6 hours? 

a. How many degrees of the earth's surface pass under the sun's 
rays in 34 h.? in 12 h.7 in 4 h.? 

;l. How many degrees of longitude make a difference of 1 hour hi 
time? 2 heurB? 3 houia? 4 hours? 

4. In what direction does the earth turn on ita aiia ? In what dl 
rectioo doee the auu appear to move? 

3. Does the Bun appear first to places east or weetof a given point? 

6. When it is noon with UB. is it earlier or lat«r east of ui ? weal 
ofuB? 

I. When it is noon at Boston, what is the time 15° east of BostonT 
15° west? 80° east? B0° west? 

8. What difference in longitude makes a difference of 1 hour of 
time ? of 1 miuute ? of 1 second ? 

9. What is the difference of longitude between two cities, if the 
difference of time is 1 hour? 1 h, SOmin.T 3h.? Sh. 45min.? 

10. It I start at New York and travel until my walch is 1 h. 80 
miu. too faal. !□ what direction and how far do I go? 

II, If I Blort at Chicago imd travel until my watch ia 2h. IGmin. 
MM Blow, bow &r and in what direction do I travel > 
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CA.SE I. 

SSO. To ft'i^i <Ae flifference of time of two j 
when, their difference oj longitude is given. 

1. The difTereoce of loDgitade between two places ia 40° , 
what IB their differeace of time ? 

. — Since 15° of louBilude correapood to ofkrahoij. 
of lime, 15)40° 0' 

Dividing by 15 we have 2h. 40 min. Hecce ihe 
fbiloviug 

£ule. — Divide the difference of longitude expresned is 
■* ' " Ay 15 ; fAi result tEill be the difference of fi'me i 

KIN. BEC. 



3. The difference of longitude of two places ifl 35° ; what 
is their difference of lime F Ans. 2 b. SO min. 

5. The longitude of Portsmouth is 70° 45', and of Wash- 
in^n 71° 0' 15" ; required their difTerence of time. 

Arts. 35 min. 1 sei 

4, The long, of New York is 74° 3' weat, and of New 
Orleans 90° west; required ihe difference in time. 

Ana. Ih. 3 min. 48 sec. 

6. The longitude of Philadelphia is 75° 9' 5" west, and 
of Cincinnati 84° 39' 31" west ; what is the time at Cincin- 
nati when it is 10 a, m. at Philadelphia? 

Ang. 22 min. SS-j^ sec. past 9 A. H. 
6> Vienna is !6o 23' east long.; what is the time tbere at fl 
A. H.inPhUadelphia? Ans. 3 b. 6 min. 8} sec. P.M. 

BUFFljEhLEirrAST FROBLfaCS. 

7. The long, at Washington is IBP W west ol London; wbst 
change miut we make !□ our watchea in coming from. iMudoa to 
WaahingtOD ? Ant. Set back S h. 7 min. 44 sea 

8. Paris is about 3° 30' east longitude; what change vould ■ 
person liave to make in his watch in going &oni New York to 
Paris ? Am. Set aliead Q h. S min. 82 » 

9. The longitude of Home la 12° %T east, and San Pranoisco 139° 
36' 15" iFest; what time ia \t in \iio ^alAmi \i\aco when it is 4 p. i 
the former? Au».Vl wn.'vwft.'V w,'*. 
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CASE n. 

ftSl. To fitid the difference of lotiffittide of two 
places ivhen their tiifference of time in given, 

i. The diSereace of time beiween two places is 26 min- 
□tea ; what is their diSeie:ice of longitode ? 

SoLimoN. — Since 1 h. of time («rresponaa to 15° opehatioi|. 
of longitude, and 1 min, of time lo 15' of lungiltide, ^ ana. 
15 times the number of femri nnd miiiuM* 'liGerence jj' £8 

in time will equal the Dumber of degreet and mtnutei jg 

I'iiTerence in longitude. Multiplying by 16 we have 

6" 30'. Hence the following ° 30 

Sole. — Multiply the difference of lime expreitsed in k. 
liiN. BEC. by 15 ; the reHult vnll be the difference of longitude 
in ° ' ". 

WRITTBN KXERCtSRS. 

2. The ditTereDce of time between Philadelphia and Cin- 
ciaaati is about 3T min. 20 sec. ; what is the differcDce of 
longitude ? Ans. 9° 20'. 

8. The time at St. Louis ia about 53 miuutes earlier thaa 
the time at WaMhingtoo; what is the difference iu longitude? 
Ana. 13° 15'. 

4. When it is noon at London it is about 1 o'clock, A. m., 
in Philadelphia ; required the diOerence of longitade, 

Ans. About 75°. 

6. In traveling from New York to Cincinnati I find my 
watch Is 41 min. 32 sec. too faet ; required the diS'erenco of 
longitude. Ana. 10° 23'. 

9UFT>X.EU£irrAST PROBLEMS, 



S. In ooming from San PranciBco to Pbiladelphla I Qnd mj 
watch is S h. min. 8] Hec. too slow; nbat i» the longitnde of Sko 
FranciBoo, that of Phila. being 75= 9' S" ? Jni. 1230 26' 15". 

7. The longitude of Cambridge, England, is 5' 31" east, Md the 
differenofl of time botweea it and Cambridge, Mass., la 4 h. 44 min. 
OOJ see. ; required the longitude of the latter place. 

Ant. 710 7' ai" west 

8. The longitude of New York Is 74° 3' west, and of Jenuatem la 
S60 82' east; when it is 4^ o'clock a., k. at New York, what lj tha 
time at Jerusalem 7 Ant. 48 min. 20 «eo. pa*t 11 a. m 
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DENOMINATE FRACTIONS. 

S22. A Denominate Fraction is oae in which the anil 
tt the fractioQ is deDomioaie ; as, § of a pound. 

3S3. Denominate Fractions vaaj be expressed either 
&a common fraclioDs or an decimals. 

REDUCTION OF DENOMINATE FRACTIONS. 

834. Redaction of Denominate Fractions is the pri>- 
cesa of cbaDging- them from oae doaomiuatioQ to anotber 
without altering their value. 

S35. There are two general cases, reduction ascending 
and deecendiDg, which, for conveaience of operation, are 
nubdivided into several other cases. 

REDUCTION DESCENDING. 
CASK I. 
SSO. 31a retluee a common denominate fraction to 
a fraction of n lower ilenominatioiu 
I. Reduce ^ of a shilling to farthings. 
Solution.— Since there are 12 pence in one operation. 

sKilllag, 12 (iines the tiiiinber of ithillin^ o'lXVXt^l&i 
enuals the number of pence; am! since there ' 

are 4 farthings in 1 penQj, 4 times the number 

of iience e<tualB the nunibet of fai-thiugs; hence ^ of & ahilling equili 
Ax V>( j farthings, which b; cancelling and multiplying become* \ 
01 a farthing. Therefore, etc 

Rnle. — Express the muUipliaition by the required mvUi 
plierg, and reduce by cancellation. 

WRIITKN BXKKCIBBS. 

Reduce 

S. yjr °^ ^ ^°- ^'^ ^^^ fraction of a pint. Ane. {. 

8. xivv "'^ ^° "^^ *** ^^^ fraction of a grain. Aria, j, 

*• tAo °^ * ^^J '" ^^^ fraction of a minute. Ane, 3J. 

&■ j^ of a gal. to the fraction of a gill. Ant. J. 

S. Y^n^ of a rod to the fraction of an inch. Ana, f, 

"i, yjf^nr "'' ^ ^°^ ^° ^^^ traction of an ounce. An». 4f. 

aL j-^-fj^ of a aq. rd. to Xte hsuA\oQ of a. a*^. in. Ana, 3^ 
9. rrfis "f a mile to t,\ie hiwXwa <i^ &ti\a'i\i. Ai\».%^ 
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CASE II. 
827< 2^ reduce a eonitnon denoininule fraction Co 
integers of lower denomination, 

I. Wb&t is the value of | of a pouod Troy? 
SoLDTioN.- -Tliere are VZoi. in ooe jwumi, opee*tion. 

h«iice 12 UmCB the nuiuWr of |>oiiiK]d equals g^^ i*f a p a a g_ 

the nuaiber of ounces; 12 limes i equttlB V iv20— S— -l3l nrt 
or 6| -.1.: lhe« are 20pwl. iu one oz., Ihet^ Ix24=8>r 
bre 20 tliD«fl ihe Dumber of oz. equals [he " 

lumber of pwt, ; 20 liiues i equals Vi °^ '31 



Solution 2d.— S of a pound eqnaU f of 51b.; ii^ _ „— , _, 

and i of 51b.TrB find bj diviiiing is 6oi.l3p»t. 9)5 

*'^' 6 13 B 

Rule 1 Reduce the fraction utUil we reacn an integer 

and a fraction of a lower denominalion, set aside the inte- 
ger and reduce the f ruction ax before, and thus contintie an 
far as necessary . 

Role II. — Regard the numerator as so many units of the 
given denominalion, and divide by the denominator. 



PWhat is the value 

E. Of j of an ounce? Ans. IBpwl. 16 gr. 

S. Of t of a bushel ? Ans. 3 pk. 1 qt. IJ pt. 

*. Of S of a mile? Ans. 213 rd. 1 yd. S^h. 

6. Of J of a rod f Ans. 4 yd. 2 ft. BJ in. 

6. Of ^ of a mile ? Ans. 288 rd. 

3. Orj of a sign 7 Ans. 26° 16'. 

8. 0* i of an acre ? Ans. 114 P. 8 yd. 5 ft. 113^ in. 

CASK III. 

S2S> To reduce a denominate decimal to integer* 
tf tower denotniiMtions. 
1. Bednce .875 gal. to integers of lower denomiaationa. 

SoLUnOB. — There are 4 qiiuru in one gallon, there- OfERaTiom 
fore 4 times tbe number of gallons equala the nnniber of .gys 

guarls; 4 dmeg .876 equals 3 qt. and .5 ql. ; there ore j 

2 pinu in one quart, therefore 2 times tbe number of 

?uarti equals tbe number of pints; 2 timea .6 equals 
pL Therefore .ST.') gal. equals 3 qt. 1 pi. 
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Rule — Meduce Che decimal until tL-e reach an integer and 
a decimal of a lower denomination, set anide the integer, 
and reduce the decimal as be/ore, and thus continue as fai 
OS necessary. 

WRITTEN KXBKCISKS, 

What Ib Uie value 

2. Of .825 of a pound Troy? Ana. 9 oz. ISpirt. 

8. Of ,676 of a rod f Ans. 3 yd. aj^ fL 

4. Of .364 of aD acre ? Ans. 58 P. 7^ aq. yd. 

6. Or.32T5 of a bogahead? .^iis. 20 gal. 2 qi. l^pt. 
6. Of .9735 of a bushel? Ant.S\A. I^ffi. 

1. Of .3218 of a ton of iron 7 Ans. 6cwi. 43 lb. 9.6 oi. 
8. Of 2. 1365 of a tun (4 hhd.) of wine ? 

Ans. 3 tune, 34 gal. I qt. I pt+. 

REDUCTION ASCENDING. 



329. jfo reiluce a eomnion denominate fraction to 
a common friiction of a higher tlenomituttion. 

1. Reduce j; of a farthing to the fraction of a shilling. 
8oi.tPHON.— There ore 4 fartliings in a penny, operatiob. 
Jierefore J of [he EuuiWr of larlliincs equala [he t ^ iv j , l . 
nomber of pence: there are 12 pence in 1 shUILng, '•^i'^"='T«- 
therefore A of the [luruber of pence equals the aum- 
ber of shilliDgB ; hence } Car. equals I'gX {X i^Vt of a Bhilling. 

Rule. — Express the division hy the required diviaors, and 
reduce by caTieellalion. 

WRiin'BH BXKacisBs, 

Rednce 

5. } of a grain to ibe fraction of an oance. Ana. j^, 

3. T^j of a foot to the fraction of a mile, Ans. rr-fw 

4. I of a gill to the fraction of a gallon. Ans, ^. 

6. ^ of an inch to the frai^tion of a rod. Ans. yfg^ 
6. j of a lb. to the fraction of a ton. Ana. ttHt 
7 4|oz. to the fraction if a too. Ans. j^^ 
8. WbaX pan of & coid of wood is a pile coataioing i% 

eabia feat 7 
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CASE U. 

330. To i-edace a compound number to a common 
fraction of a higher denomination. 

1. Reduce 3 a. G d. 2 far. to the frai;tioQ of a pound. 

SotCTiON. — By reJuctioQ weiinii 3 s. 6il. oriiKATiON. 

2 far. equal lo 170 far., anJ abio £1^900 g^ gj 2far^l70l«r 

far.; one farthing is >lg of a pound, anit ri* uK(i|a.r' 

UOto i,B^ m tin.. ,h=Hl, -ii* _' ""'" 

reduced U> IM lowest tenoB, equals Jj- ' — 
rLerefore, etc. 

Rule. — Jteduce the numberto its lowest denomi-n.atiun,ana 
write under it the number of units of this denomination 
which make a unit of the required denomination ; and then 
reduce the resulting fraction to Us lowest terms. 

tWniTTEN BXKItCISS:!). 

e. Reduce 3 oz. 8 pwt. 12 gr. to pouuds. Ans, J-JJ. 

8. What part of 2 bushels is 1 bu. 4 qt. ? Ans. ^. 

4. Of B bar. of beer {3G gai. ) ia 33 gul. 3 qt. ? Ans. \- 

5. Of a barrel of wiue is 4 gal. 3 qt. I pt.? Jns. \\. 

6. Of 5 g. ia33l9 lOgr.? Ans. •^. 
1. Of 3 jeara ia 3 wk. 6 da. 20 h. ? Ans. ^. 
8. What part of 4 ioebes square is 4 square inches ? What 

part of a 2J iocb cube is 3J cu. in. 7 Ane. \ ; ^. 

CABS m. 

331. To reduce a compound number to a decimtU 
of a hifflier denomination. 

1. Reduce I bu. 3 pk. 4 qt. to the decimal of a buabel. 
SoLCTiON. — Tliere are 8qt. in 1 ]'It., heot* j of orKKiTioM. 
the uumber of qtittrts equals the nuinbec of peckn; g,^ 

1 of 4 equals .5, which, with 2 pt. equala 2.5 pk.; j'nT" 

uiere are 4 pk. in a bushel, hence J of the number of \~". 

pecka eqaale the Dumber of buBhelg; j of 2.5 equals 1.626 An». 

(125, which, with 1 bu., equals 1.626 bu.; hence 1 bo. 2 
pk. 4qt. equala 1.626 bu. 

Role. — I. Divide the lowest term by the number of units 
which equals one of the next higher, and annex the decivuil 

kwtient to the integer of the next higher denomination. 
IL Proceed in a similar manner until the whole u •* 
iMd lo th€ reguired denomination. 
I 




NORMAL UNIO 



ARITSMBTIC. 

lOD rnctJod, 1 



WRITTEN EXERCtSEa. 

Reduce 

5. 5 OB. 10 pwt 12 gr. 10 the decimal of a lb. 

Am. .4604166 lh.f. 
3. 3 pk. 4 qt. 1 pt. to the decimal of a bn. 

Ana. .890625 bn. 
I. i^ 13 29 8 gr. to the decimal of a lb. Ane. .T68T5 HI). 

6. 286 rd. 1 yd. 3J ia. to the decimal of a mile. 

Ana. .S943T5iiii. 
8. What decimal part of 6 gal. is 1 qt. 3| gi. F 

Ans. .0735. 

7. Reduce 395 rd. 3 ji. 2 ft. 8 ic. to tho decimal of a milft 

Jiui. .92408459 mi.+. 

8. Reduce 91 lb. 12 J 02. to the decimal of a ion. 

Ans. .04590234315 tOU. 

KEIITAL EXERCISES. 

kUBCRLLAITBODB BZAMFLES. 

1, How man; seconib ore there in Ihe circumference of a cuiugt 
obeelT 

it A. lady pul up 60 quart cane of Btrawberriea ; how maojr peckl 
did she put up? 

3. When the bud hsa seemed to pnas orer 4^ aigDs, how ntsj 
sccouda hoe he appeared to move! 

4. How aiBJiy pagea of au oclaro volome can be printed on S qnbv 
of paper? 

5. A boetler at a hotel stable fed out 48 half-peck measuree of oali) 
bow tnany buahels did he feed? 

6. Sarah picked a peck of cherries, and aold theui at 4 ccutB a pint; 
liow much did she receive for ibem ? 

I. A sailor took the Bounding, and round the water 76 fbet daq>i 
bow many fathomB wsa It? 

S. H7 grandfather's age is " threescore years and ten ;" bo* 
many years old is he 7 

9. A merchant buys j doxcn band-saws, at ISO a dozen ; how thali 
he sell them lo gain 50 cents apiece 7 

10. I paid I3.S0 for a buabel of huckleberries ; how iball I «l 
them Eo ;rain 2 cents a qxiarX^ 
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11. AmeichanlboUKht j <loz«n BhoveU, at $9,60 a down: bow iball 
he raUil them to gain 20 cents apiece T 

IS. Wliat piiMl I pa; a groes for bair-pica, that I lu&j Bell them fbi 
G cents a dozen, and gain 2centa a dozenT 

13. How laany cubic inches in a a-inch cube? in a 4-incli cube I 
[o a e-tncli cube 7 

11. In 6 TraDCB how manj centimes? How tuaitj In 8} franoir in 
lOJ francs? 

15. How many leap jears in every cenlury 7 At what time did 'Ju 
19Ui centurj begin? 

16. What part or a circumference is 90° 7 60°? 180°? Number oT 
degrees In a quadrant? 

11. A grocer paid $6.40 for a bushel at cranberries ; bow shall be 
■ell them a quart to gain 2 ceuls a pint7 

18, A huclcstflr woman aold one day a bushel of pea-nula by the 
balf'pint gla«s, at G cents a glass ; how much did ebe receive 7 

19. A iady bought 2 pairs of vases. 3 sets of chait^ and a dozen 
knives and forks \ how many individual articles did she buy 7 

30. If Henry Clay spoke 00 words in a minute, how many words 
would he speak in an address of one hour 7 

'Jl. Bought paper collars at 40 cenia a box, each box containing a 
dozen ; bow much will 1 gain ou each collar by selling them for G 
cents apiece? 

WBlTTESr EXESCIBEM. 

MIBOKLLANEOtla PftOBLEMS. 

1. If 8 barrels of Qour coBt £24 12 s. 8d., what will IS 
barrels cost at the same rate ? Ans. £36 19 s. 

2. If 1 bales of goods weigh 20 cwt. 75 lb., what will &6 
bales of the same size weigh ? Ans. 166 cwt. 

5. What C0Bi8| cords of wood, at tbe rate of Xll 5d. for 
5| corda? Ans. £16 12b. 2^d. 

4. What cost SJjd. of cloth, at the rat« of $4.50 per yard f 
Ans. $39.37i. 

6. Multiply 8^ d. by 6.33^, and irom the product take 28. 
Sd. Ans, la. Uf d. 

6. Add .OOJsq. yd., .04 j Bq. ft., and .0008 aq. is. 

Ans. 18.1808 Bq. id 
;. Reduce 1 shilling, 11 penes and 1. 0384 farthings to tlw 
decimal of a guinea. Am. .0%'L% ^vii^^ 
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8. How many cubic feet in 16 12& cordal' IIow manj 
cubic inchee in the t>Hmp? Jn». 9lll'> I'O. (L 

' 9. tlow niueli gold Qiny be obtaioed I'rom e, tin of qosrU 
rock, if it yields .001(1 of its weight in gold 7 Anx. 3.21b. 

10. How much ia liie cost of 21 cwt. 87 lb. of sugar. M 
$6.50 per hundredweight ? Ans. $16L.65^. 

1 1. A man bought 4 hbd. 28 gal. 3 qt. of wine at $4.50 ■ 
gallon;, what did it cost? Ans. tl263.31& 

13. A grocer shipped G120 eggs to Philadelphia in 6 bar- 
rels ; how many did be pack in a barrul 7 A>is. 85 doz. 

15. Aq apothecary bought 161b. lO^oz. of druge, at 812.25 
a pouod; required the cost. Ann. $204,039. 

14. Since 9 o'clock the suu has seemed to pass orer 4° 
23' 24"; what time is it? Avs. 9h. 17 min. SSgaec. 

16. A druggist purchased 20 lb. 8| oz. of opium at 4gj 
ceutfi an ounce ; what did it cost 7 Ans. $160,265+. 

16. What is the weight of $1,000,000 in ^old dollars at 
25-8gr.each7 What ie the weight in silver half-dollars M 
192.9 gr. each? Ans. 4479 lb. 2 ok,; 66979 lb. 2 oi. 

I!. If I start at St. Louis, latitude SS" 37' 28" N., and 
travel due north 1800 miles; what latitude do 1 reach ? 
Jhh. G4° 39' 3"+. 
18. What cost 311b. 14 oz. of druga, if 61b. 8 oz. cobi 
$31,407 .d«e. $157. 

1». What cost 5cwt. 651b. of sugar, if .96 of a cwt cosi 
$7,50 7 ^Ins $44.14^. 

to. What coBt 10 cwt. 81 lb. of hay, if 5 cwt. 55 lb. eoBl 
£2 10b. 6d.? Am. £* 188. 4d.+. 

81. If £124 16 8. 6 d. are worth $599.16, how many dol- 
lars are £136 10 s. 6 d. worth 7 Ans. $655.33. 

28. In what time will a man walk 120 mi. 160 rd. it be gon 
13 mi. 16 rd. in 3 h. 20 min. Ans. 33 li. 30 Bdn. 

28. If A travels 24 mi. 198 rd. 4 I'd. in B h. 30 min., bow bi 
will he go in S h. 4G niis.i' 

Ant. 36 mi. 298 rd. 1ft. « In. 
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KliCELLAKEOna FROBLEHB. 

BUm^SUEXTTAlrT FROBL.EMS. 
To be omltwa unless olberwlBe direot«a. 



24. How minyoentatH of wheat are equivalent to 1800 bualielBf 
How man; oentals in 150 bar. ? An$.'W\ SM. 

85. How muiy boshels or buckwheat in Kentucky are equivalent 
to520bu. in DtinoiB? To 660 bu. in PenoBylvftnia ? (See Art. 
380.) Am. mi; 600. 

26. A meroliaat bought in Connectiout 32 bushela of oata at 2f 
a pound, and sold tham la New York at 80f abuBheL; what waishit 
profit f (See Art. 886.) Am. M.48. 

27. If.BdigB 863 rd. 7 yd. ofditoh iu 35 wk. 6 da., how long will 
it take to dig BIO rd. 8] yd., working 12 h. a day, 6 da, a week, and 
4 wk. a month ? Am. 22 mo. 1 wk. Sj da. 

28. If a river ourrent canioi a rail of lumber at the rate of 4 mi. 
265 rd. per hour, how long will it be in carrying it a distance of 309 
miles r Ant. 2 da. 16 h. 

29. Mr. Owen sold 15 bu. 3 pk. 4 qt. of apples at t2.TS a bushel, 
and took his pay in flour at S^f a pound, receiving only an eiaot 
number of bari'ola, and in sugar at IS* a povnd for what remained; 
how many barrels of flour and bow many pounds of sugar did he 
receive P Am. 6 barrels; 20}! lb. 

80. Two men start from different places on the equator, and 
travel toward each other til! they meet; on comparing their watohea 
with the time of the place of meeting, it is found that the first la 4S 
minutes slow and the second 1 h. 15 min. fast; how far apart were 
the points at which they started, and In %iM, direction did eaah 
travel? An*. 30745 mi, 

31. The distance from a certain toll-gate east to a tavern is 8^ 
miles; from the toll-gate west to a flchool-house is 45)^] rods; half 
way between the tavern and tlie suiiuol-house is a creek 100 yards 
wide; bow far from the toll-gate to the middle of the oreek; to the 
nirther bank of the creek ? 

Am. Imi. 195rd. a yd. 3 ft. 9 m.; 1 mi. 204 rd. 3 yd. 1 ft. 3 in. 

82. A balloon started from Paris with despatches for Tours, and 

alighted near Bonrges, 119 mi. 2G6.6a| rods from Fans. Its actual 

route was 1| times this diatauce, which it made at the rate of 51 mi 

BO rd. Ml hour. Starting at 4 A. M., whan did it alightf 

Ant. Sh.lSmiu.SlA'H 
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SECTION VII. ' 

PKACTICAL MEASUREMENTS. 

SSS. The Applications of Measures to the faim, the 
hoasehold. the mechanic arts, etc., are bo esteaaive that we 
now present a dietiact treatment of the enhject. 

333. These Practical Measurements inclnde Measure! 
of Surface, Measures of Volnme, Meaaares of Capacitj, ftnd 
ComparisoD of Weights and of Monej. 

MEASURES OF SURFACE. 

334. A Surface is that which has length and breadtb 
withoat thickness, 

THE RECTABGLE. 

335. A Rectangle is a plane surface p 
baring four sides and four right angles. A 
slate, a door, the aides of a room, etc., are ex- l_ 
amplea of rectangles. 

336. A Rectangle has two dimeyisions, 
length and breadth. A Square ia a rectangle in 
which the sides are all equal. 

337. The Area of a rectangle is the 
earface included within its aides. It is 
expressed hj the number of times it con- 
laias a small square as a unit of -measure. 

Role I — To find the. area of a n/uare or rectangle, irwi- 
tiply ita length by its breadth. 

For, in the rectangle above, the whole number of little _^ 

equsi to Ihe number in each row multiplied by the number of rem, 
which is equal to the namber of linear units in the lenglh muJliplieii l^T 
the number, io the hreadtli. 

Rnle II. — To find either tide of a square or redangU. 
dtvide the area by the olhttr side. 
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Nona. — 1. Tbv dldee mulUplled muat be ol Uie lame denomination, toil 
Site iirudDCt will be iquare unit! of tbat dcnumluutloa, wlilch maj bg 
reduced, IC neceeBarf, to tiigher deuomiiiatJoDfi. 

S. Id dividing, Uie iinmr untf of Lbe side must be oS the same oajue u 
the vpiart viM of the krea, nod the quoUenl will bo llneur uuIlb of the 
tuns denomluaUoD. 

WRITTKN EXERCISES. 

!• How many squactt feet in a fluor 32 ft. IciDg bj 21^ 
widef how many square yards? 

80LITTIOH. — To tiiiil llie artm, we Diultlplv the length bj the bra&dtL, 
uid we have 32x2]=:6T2aq. ft.; redudag tliiit lo equure yanb, in 
have 743 Hq. yd. 

2. How many square yards in tbe surface of a blackboard 
87 ft, long by 4 ft. wide? Am. 12 sq. yd. 

8. How many square yards in a garden 215(1. !<> 
109ft. wide? J«s. 2603| 

4. What is the width of a room 25 feel long, whose 
contains 500 sq. ft. 7 Am. 20 ft. 

b. A rectangle contains 466^ sq. Ft., and one side is 16 ft 
6 in. long; how long is the other side ? Am. 28 ft. 3 in, 

6. How many square feet in t 
long, 14 ft. 6 in. wide, and 9 ft. G ii 

7. A certain bos is 3ft. 6 in. long, 2ft. Sin. wide, and 
I ft. 4iQ. high; how many square feet in its surface? 

Ann. ai sq. ft, 12sq. in. 
%, What is the surface of a cubical boi, each of whose 
dimeasioDs ia 1 ft. 6 in. ? Ans. 13^ sq. A. 

THE TKI.\NGLE. 
33s. A Triangle is a plane surface 
having three sides and three angles; 
as, ABC. 

339. The Base is the side opoa 
which it seems to stand, as AB. The " 
Altitude is a line perpendicular to the base, drawn fron 
the angle opposite; as, CD. 

340. A triangle which has its three sides eqaal is called 
eqtiilaleral ; when two sides are equal it is called vsoscmIm; 
when its sides are unequal it is called scalenit. 



j of a room 18ft 
:. filTJ. 
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NORMAL CNION ARITHMETIC. 






Eole I.— ToJind (he area of a Iriangle, multiply 
4y one-half of the altitude. 

Rule U.— To_find the base or altitude of a triangle, di- 
vide the area by one-half the other dime-ngiun. 

I. What iH ibe area, of a. triangle whose base iB 25 iatkas 
and altitude 18 iacheaf 

area, we raultiplr the bafie by on&half ^ 
ne tlie arta is 225 B<|, in, 

f many square feet ia a triangle whose base is 18 
id altilude 9 ft. Sin.? Jus. 90 aq. ft. 27 aq. in. 
It is the area of tbe gable end of a bouse 29 ft, wide 
being 12 ft. higher than tbe top of the wall? 

Am. 174Bq. ft. 
Tbe area of a triangular bed of Qowera ie 25 eq. tL, ud 
its bane lOft.; what in the altitude? Arm.bft. 

6. The area of a triangular lot ia 250 square yards, and 
its base is 250 ft. ; what ia its altitude ? 'Ans. 18 ft. 

II. The area of the gable of' a bouoe is 378 sq. ft., tbe 
base beiug 14 yards; what is the height of the ridge? 

Ans. 18 ft. 

THE CIRCLE. 
341. A Circle is a plane 6gurQ bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
tbe 'vnlre. 

343. The Circumference of a circle is the bouadiag 
line; any pan of the circumference, as BC, is an Arc. Ad 
arc of one-foarth of tbe circuiuference is called a QuadrarU. 

343. The Diameter is a line passing through the ceatn 
and terminating in tbe c ire urn fere ace ; as, AB, Tbe Sadiut 
IB a tine drawn from the centre to the circumference ; ag, OD. 

Rale I. — To find. (Ke ciTcum/eTeuce o/ a vircle, ntuJftpI) 
fie diami'ter hy H.1416. 
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Rule II- — To find the diameter of a circle, multijily the 
circumference by .3183. 

BtQe U\.— To find the area of a circle, multiply the cir- 
cumference by one-fourth of the diameter, or vtuUiply the 
square of the radiun by 3.1416. 



WKITTEM f 

1. Tbe diameter of a eircte ia 12^ fuel; 
.lomfereiice 7 

RoLDTlON. — To find the circumference 
S.l4ie; 3.1416X12} eqiiais 39.27; lie 
3a.27 a. 

2. What is the cireumference of tbe plnnet Yeoua, its 
diameter being about THOO niiba? .^ns. 24504.46 miles. 

3. The difitatice round a circular poud is 500 fei.'<l|^k|tj^ 
ia the distance across the pond? Ans. 153.15rt. 

4. How laaay times will a carriage wheel 4 ft. 6 in. iu cir- 
cumference revolve in driving 10 miles? Ans. 11733^. 

5. I bav^B a circular flower-bed 50 feet in circumference; 
what is the area of tlie bed? Am. 198 sq. ft. 135 sq. ia. 

6. A cow is faj^Loneii to a stake by a rope 16 feet long; 
what space can she graze over ? Ans. ii'j.'i&+ sq. yd. 

a-TTT'-PT .Truv.ta-r A-o-r PHQBIiSUS. 

7. If thseqaatorial diameter of the earth ia is7S25.T5 miles, whai 
are iti oironmferonce and tbo lonf^h of a degree of lont^itude nt tha 
•qnatorf Ant. 248Sej>36+ miles; 119. 16+ miles. 

S> A. circular flower-bod being ilividod into four equal parts bj 
llneB drawn from tlie centre, one auction was planted nitb tulips; 
wlukt was the area of the tulip-bttd, its outer edge being 7 feet? 
Am. 15.5907 sq. ft 

MEASUREMfiNT OF LAND. 

344. The Unit of Measure of land is the Acre, which 

ii^ Bomotimea divided ioio s'luare rod.i and sonictiniee into 

Kijuare chaing. Uutidredibs of an acre are also frequently 

CioTemnieat lands ni 
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divided into qvaTter-uetumt. Hencn, 640 scree make a tteturn. Hud IN 

acres a ouarler-iufion. Tlie quait^r-srctions &re Btili FarLher BuUiivided I 

into halj-qvarla-'iaclion*, quarlnr-tpuirUr-iiKtunu, and loU. LoU an olUa I 

or irrpgiiriLi furm on sccoimt of nauiral bounduries, but coDtain, sis Desi i 



s muy l<e, a quarMr-quitrler-fliKtioa. 

, ndi multlollod L, 

— to sqiiare ci 



NoTB.—Tlie pupil win reroembertliiiroili multiplied by ™<(igivB»7«kBt | 



<r lOU iqiure rude. 



WRITTF.N I 

Luy xquare rods in a grass plat 65 fl. loDg adii 



'i. Ilow ra&ny acres in a rectangular meadow TSfi' rodi 
> loq^pRsd 400 rods wide? Arts, im A. SOP. 

' " S. AVIiai \s tbo value of a farm 208.7 rods long and 130 
rode wide, at$mj an acre? Am. $12795. 91J. 

1. Mr. A bouf^lil 64 A. 1 1 G P. of land for $3.50 per square 
rod, and sold it I'or $3.75 per square rod ; wisai did be gain 7 
Ans. *25SS. 

5. A rectangular pond is 200 rd. 17 yd. loQ^. and 150 rd. 
15y^d. wide; required its area. 

Ans. 193 A. 137 P. 15^ eq. yd. 

6. I have a Eeld 16.5 et. long anc 9.75 ch, wide; how 
much laud does il contain ? Ans. IS A. 14 P, 

7. Mr. Wilson's farm contains 163 A. 3 ch., and its lengll 
is 71 ch.; how many rods of fence would be required to 
surround it J Ans. 762 rd. 

SUPFLiEilESTASlT FROBIiBUB. 

To be omlttoO unloSB otbennlae (UreoteO. 
8. ir a townslilp is equally divided amoog 480 famiUea. taow mini 
aens does each [unlly receive, and nhst pLirt of a aeotioD doM 
each tvceive? Atu. 48 Bcros; A °^ > section. 

tt. Ilow many rails are roquired to fence a qunrter-qtiiirt«r-M>' 
tioD, tlio fence being 5 niilB blgh, and each rail 8 (I. long; and whil 
wiU be the coat at *35 por iLousand rails ? Aju. 3300 rails; IllS.nO. 

10. A Geld 80 rt-ls i.ing contains 15 acres, wliilu anotltcr Held of 
tlie same width contaiub & aQi«B\ vbat is the length of the latW 
fleJd T ^■■^- *8 wda 

Won*.— Id ax.H, tto nre» li- awo wi.tO., «>&«•»**■'»■■* »i^«. 
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11. Hoir maoh leaa will it ooat to fence » fleld 79 rods sqaara 
th&a a rectangular field 8 times bb long knd } ts wlda, if fencing 
ooet I2.&0 a rod ? Jiu. t480. 

12. A meohanio having a lot of gronnd 60 rods square, planted 3 
aoree with oom, 300 aqoare rods with vegetables, 16 rods square 
with fiowers, and the renudnder be kept to pasture bis aow; how 
muob of the lot was pasture T 

► Ant. 9 A. 1S5 P. 

COST OF ARTIFICERS' WORK. 
S45. By Artificers' Work we mean ptaateriu^, paint- 
ing, papering, paving, Btone-cutting, etc. 

346. Plastering, painting, papering, paving, and ceiling 
are ealimated by the square foot or square yard. Roofing, 
flooring, partitioning, slatiog, etc., generally by the m^are, 
whith consists of 100 square feel, but Bomelimes by the 
gquare foot or yard. 

34T. Shingles, whicb commonly measure 18 in. by 4 in, 
are estimated by the thousand or bundle. 1000 are gener- 
ally allowed to a square of 100 sq. h. 

WRITTEN KXBRCISKS. 

I. What will be the expense of paving a sidewalk 303 
ft. long aad 7^ ft, wide, at $2.25 per Rqnare yard f 

Boi.DTlON.— The area e<iiiali 
252iBq. ;.i.; lieno ' " ' 

S. Wba* will it cost to plaster a school-room 40 ft. long, 
20 ft. wide, and 10 ft. high, at $0.36 a square yard ? 

Arts. $80. 

!I. What is the coat of wainscoting a room 28 ft. long by 
1 5 ft. 4 in. wide, to a height of 4 ft. 3 in. at $0.46 per square 
yard? Ans. $18.41f 

4. What is the cost of slating a roof 52ft. 10 in. long, 
each Bide being 30 It. wide, at $l.'i.25 per square 7 

Ajut. $322.23^. 

5. A fi'ame hoose ie 50 ft. long, 28 It. wide, and 35 ft. 
high; what will be the expease of outside painting at $12.S6 
per square ? dn*. %ftft?..%fe 
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aVPPZ.£M£:NTAHT FROBI^US. 

To bo omitted unlsus otberwUe dliHniMI 

fl. What will it ooHt to aliingle a roof 64 ft. Ioqk and S3 TMt fl 

eavefi to ridge, the flret oourse along the eaves being double, at 

tl4.tl71 a thousand t Ang. tei4.«99. 

What wUl it ooBt to paper s room 40 ft. lonK, 82 ft. 4 in. wide, 
and 15^ ft. high, allowing S15 flq. ft. for doorx, niodows and waBti- 
bo&rda, at 35^ per sq. fL ; ceiling not included ? Am. (3SG.8S). 

8. A. oiBteni 7 ft. 5 in. long, 4 ft. 6 in. wide, and 6 ft. 3 io. deep, 
ia to be lined with zino costing Yif a pound, allowing S lb. to th* 
■qiurefoot; what will be the oipeoae? ^tm. (109.40. 

CARPETING AND PAPERING. 

3-ie. In Garpetiug we take into cnnaideration the widdi 
of the carpet, the allowance for matching the figurea, and 
whether the strips run lengthwise or croaawiee. 

To match the figures we must often turn under or out atf ooi of 
the ends. When an einct number of strips is a little t4X> wHa bK 
the room, one bruailth is turned under. 

finle. — Findlhe mnnber of sirijia required, and multipiySu 
numfrer of yards in each, drip by the number of ttrip». 

witiTTKfli Kx l':I<^ISE:A- 
| 1. How manj yards of car(>et, 1 yd. wide, will be required to 
[ carpet a door 18 ft. H In, by U ft. 9 in., nmning lengthwise. 

SOLDTiOK. — The room ia nearlj S yd. rfide, lionoe It will r«(ltdn 
, ? strips, or breadths, eadi 18j| ft. long; audit wOl take 18^ rt.xR= 
08} ft., orSliyds. 

3. A lad; wishes to cover her sitting-room, 31 ft. long And IS 
ft. wide, with matting 2^ ft. wide, no allowance required for 
matching; how many yards will it lake, innning lei^hwlnf 
How many running crosswise ? Ans. 63 jdfl. ; 66 jdB, 

3. IIow many yurd.i of llrussfrlH carpet, ( yd, wide, will it takf 
I to carpet a parlor 26 tl. loujj by 16 ft. wide, the stripa running 
lengthwise, the mutctiing of Qgnres requirini; 6 ia. to be cut off 
each atrip except the Qrat ? Ann. 6l| yds. 
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4> Mias Hartman wishes to caii>et (leujithwiae) a room 18 It. 
long bj 14 ft. 6 in. wide, with Brussels caqwt j nf a yanl wide, 
at tl.'2S a ;atd-, what will it cost, 2 janla wnnte forcaalch- 
iBg ? Ans. m.60. 

3VrTI^SMSJrTA.S.-T FROBr.SMa, 

To be omitted Qnless olhurwlae dlreqled. 

fi. How many rolls or paper 8 yds. long and 30 in. wide, will cover 

the walls and ceiling of a room 30 ft, loug, 23J ft. wide and 10 fL 

8 in. high, deducting 142 aq. fl. for openings ? Ant. 41 J J rutis. 

6. Whitt will be Ihe ooet ol papering the above room al t3.40 a 
roll, putting bIho a gilt moulding aronnd the top of the wallH, at 12 
oentsa footf An». tlll.78. 

7. A room contained 8 windows, which were curtained witli bro- 
oat«lle i of a yard wide; 10 yards were required for each window @ 
11.50, and the ourtnins were lined with silk J of a yard wida @ 
(.8TJ; bow many yards of silk were required, and what wils tlie 
whole cost of the curUins ? Aru. 24 yd. : tGH. 

MEASURES OF VOLUME. 
340. A Volume ia that wbich has length, breadtb, aud 
thickDeas or heig^hl. These thrte elementB are called dimen- 
niona. A volame is also called a solid. 

350. A Rectangular Vol- 
ume or Solid is a volume 
bounded by ais rectangles. _. 
The bounding rectangles are -^ 
called faces. Cellars, boacs, ^ 
TOO ma, etc., are ex am pi ee of ^ ' 
rectangular volumes. 3 feet wide. 

351. A Cube is a volume bounded by six equal sqoarea. 
Or, a cube is a rectangular volume whose faces are all equal. 

352. By the ConteDta or Solidity of a volume we meat) 
the amount of space it eouiains. The contents are expressed 
by the nomber of times it contains a cube as a unit of meat- 

Rale I. — To find the contents of a cube, or rectangular 
volume, take the product of its length, breadth, and height. 
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of cubic uniis equals the Dumber on the base multiplied b; tbe nunibei 
of lavera of ibeiiiicubee, or 9x3^27 ; heat* the whole aumber of cuba, 
or tlie clntenu, eiiuuis the iircHluut uf tJie leoglh, breadth, and height. 

Rule H. — To Jijid eithur dimeneion, divide Ihe contents bg 
the product of the uiher two dimentiona. 
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( KXERClSBi. 

1. What are the cooleDtu of a room 18 ft- loug, H ft. wide 
nd 10ft. high? 

Solution. — To Eml tbe couieotii, <rc multiply the length, breadth, and 
height k^ther, und we have 18x14x10=2520 cu. ft. ; reducing tiuBU 
cubic yanla, we have 9acu. jd. 9cu. ft. 

2. What are the solid contents of a cube whose ed^ meu- 
QMS 1 yd. 1 ft.? Anx. 2 cu. yd. 10 cu. ft. 

3f A ciBt«rD 9 ft. square contains 406 cubic feet ; what is 
ita depth ? Ans.b^ 

i. How many cubic inches in a rectangular block of mAr- 
ble 6 ft. long, 4 fl. wide, and 2^ ft. thick? Am. 103680. 

6. How many cubic yards of air in a room 25 ft long, 
laft 6in. wide, and ^ ft. high? Ans. lOg^Jf cu. yd. 

A. A pile of bricks coatftioa 125 cubic yards, and is 13ft.fiin. 
wide, and 8ft. 4 in. higb; what is its length? .4ns. 30ft. 

!. How much earth will be dug out of a cellar 72 ft. long, 
48 ft. wide, and 1 ft. 3 in. deep 7 Ans. 92a cu. yd. 

THE CYLLNDER. 
333. A Cylinder is a round body of 
form size, with equal and parallel circles for its 
Bods. The two circular ends are called bate*. 
351. Tbe Altitude of a cylinder is the die- 
lance from tbe centre of one base to the centre 
f the other. 
355. The Convex Surface of a cylinder is the bofCm 
of the curved part. 

Rule I — To find the convex stir/ace of a cylinder, wd 
tiply the circumference of the bate by Ike altilude. 

Rule II. — To find iha contends of a cylinder, mvlliplj/l)» 
••"aa of Ike base by tKe ollitiide. 
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>VRITTBN BXERCISISS. 

1. What is the convex surface of a cjIiDder, the diameter 
01 whose bane is 8 inches and wbone altitude is 12 inchesF 

SoLCTiOK. — The oiraumference of the buae equalfl 8x3.1416, which 
is 25.1323 inches ; inul lip lying b; [he sititude, 12, ne nave 301.5936 
square iaches, the convex 9urfa<:e. 

3. I have a log' 18 ft. long aod 20 iocheB iu diameter; how 
many square feet of bark on the ]og ? Aiis. 94-248 sq. ft. 

5. A well is 10 feet deep, and 3 feet in diameter; hon 
many cubic feet does it contain ? Ans. 10.686 en. ft. 

4. What is the cost of digging a well 15 ft. deep and 9 
ft. in ciruumrereoce, at |.63^ a cnbic yard ? Anii. $2,24—. 

fi. How much zinc will it take to Hue the sides of a cistern 
8 ft. in diameter and 8 J feet deep? Ans. 23.0384 sq. yd. 

6. Dr. Hiestand pot ia his house a ciBtern, 10 ft. in dtame* 
t«r and 4 ft. S in. high ; how many cnbic feet of water did it 
hold? Ans. 353.43cu.ft. 

WOOD MEASURE. 

356. The Measure of Wood is the corii, which ia 
divided into cord feet, etc. 

357. A Cord of wood is a pile 8 feet long, 4 feet wide, 
and 4 feet high. It contains 8 cord feet, or 128 cnbic feet 

858. A Cord Foot 
is a part of tbis pile 1 
foot long. It is thus 
1 foot long. 4 feet wide, , 
Bud 4 feel high, and 
contains 16 cubic feet. 

Bole. — To find the number of cords in a pile of wood, 
find the number o/cubic feet and reduce to cord feet one 

IVfUTTKN EKKRl'ISKS. 

1. How many cords in a pile of wood 28 ft. long, 10 ft 
high, and 10 ft wide? 

HoMjno}!,— Tlie number of cnbic feet equal" 28x10x10, wbieh 
equ&lfl 2800; dividing bj 16, to reduce \.h\n to cotA teeS.,-we V^it W 
xmi /eel; dividing hf 8 to reduce this U) r.iirdH, 9re\ia.^«^\ tA-1 '^' 
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2. How mauj cords in a pile of wood 96 ft. long, 18 ft 
wide, and 8 ft. high? Ans. 72 cords. 

8. A load of wood coDtaiDing exactly 1 cord, is 5 ft. 4 in. 
wide, and 3 ft. 9 in. high ; what is its length ? Ans, 6f ft. 

4. What is the height of a pile of wood containing 37f 
cords, if it is 75 ft. long and 10 ft. wide ? Ans. 4.736 ft. 

5. What will be the cost of the wood that can be piled in 
a shed 20 ft. long, 10 ft. wide, and 8 ft. high, at $4.75 a cord I* 

Ans. $59.37 (. 

BOARDS AND TIMBER. 

S^Om Boards and Timber are usually estimated in what 
are called board feei^ instead of in cubic feet. 

360. A Board Foot is I foot long, I foot wide, and 1 
inch thick. A cubic foot^ therefore, contains 12 hoard feei. 
Hence, board feet may be reduced to cubic feet by dividiag 
by 12, and cubic feet to board feet by multiplying by 12. 

A standard boards in commerce, is 1 inch' thick, and its contents in 
board feet are the product of its length and breadth in feet. Board JtA 
are usually known as square feei. Boards are quoted by the htmdrtd or 
the thousartdj meaning a hundred scpiare feet, or a thousand square fed. 
Round timber, as masts, etc., is estimated in cubic feet; hewn timber, 
as beams, etc., either in board or cubic feet; lumber and sawed timber, 
as planks, scantling, joists, etc., in board feet 

Rule I. — To find the contents of a hoard, multiply the 
length in feet hy the width m inches, and divide the product 
by 12. 

Rule II. — To find the contents of a plank, joist, etc., 
multiply the length in feet by the width and thickness in 
inches, and divide the product by 1 2. 

Notes. — 1. If one of the dimensions is inches and the other two are feet, 
the product will be board feet. 

2. When a board tap^'rs regularly, the length must be multiplied by Utf 
mean width, which is half the sum of the two enils. 

AVRITTEX EXERCISES. 

1. What are the contents of a board 14 feet long; and 9 
inches wide ? 

Solution. — Multiplying the length in feet by the width in incba^ 
we hare 14x9=^126; and «imA\n^ Xs^ \1, 'v^ \x».ye lOJ board ImI,oi 
nquare feeL 
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S. What are ibt contents of a board 16 feet long and IJ 
ft. wide r Ans. 24 aq. ft. 

t. Reqair»d the cootenls of a liuard 20 ft. loDg, ibe ends 
being 18 and 14 incbes reg])ectively. Ana. 26§ sq. ft. 

4. How niauy square feel iii H planks IGTl. lung. IS 
faches wide, and 4 inches tblck7 Am. 1314 6<\. fl 

b. How many uqiiare feet in a stitk o1 timber 40 feel lunp 
1 1 inebeB wide, and 9 inohefi thick ? Am. 420 eq. ft. 

fi. What niQBt be the wit'.tb of a board 6 fl. 4 in. long ibftl 
it may contain 9^ square feel 7 Ans. 18 inches. 

7. ITow many square feet ot inch boards will it require to 
makeaneiLcloseiUwx 3 ft. by 2 (t. 6 in. and 18 in. high on the ont- 
aide, allowing for the overlapping of the boards ? Ans. 2S>\ sq. ft. 

8. Wb&t in the ooHt of 40 boards 13 ft. luug, IS in. wide, at 12. TS 
per hundred square foot? Aat. tl6j;o. 

9. What is the coat of 9 piouos of scantling 4 in. by B in. and 10 
ft. long at tS.TS per tbouKand sqaare feet? Am. tl.81|. 

10. What iH the cost of flooring a three-atory house, the floors 
- being 60 ft by 33 ft. and the plank 1} incbes thiok, at t83 per 

thousand? An». t2G6.113. 

] I . I wlHh to fence a field 8fl rd. long and 16 rd. wide, the poeta 
to be set B ft. apart, the boards to bo 18 ft. long, and 11 inches wide, 
the fenoe being g boards high; the poataeoBttSO per C, and the boards 
#15.50 per M, and it required S men 3 days, at W.GO eaoh a day, to 
build tlio fence; required the number of posts, the amount of lum- 
ber, and the whole oost. An». IBS posts; 4900^ eq. ft.; I106.3S7. 

MASONRY, BRICKWORK, ETC. 
I S61. Masonry is usually estimated by the perch and 
[ the cubic foot; sometimes by the square fool or the square 
yard. 

862. A Perch of stone or of masonry is 16^ ft. long, 
l^ft. wide, and I ft. high; it coutaina 24f cable feet, but 
when etone is built into a wall, 22 cubic feet make a perch, 
33 en. f^, being allowed for mortar and fiUinR. 



1 



I 



222 NOHMAL UNION ARITHMETIC. 

363. Excavations and Embankineiits are estimated 

by llie cubit yard. A cubic yarii i>l' earth is t-allcd a load. 
3ti4. Brickwork ia geDerally cetiinaled bj tbe thousand 

bricks, bat sometimeB la cable feel. 

1q estiraaling labor, brickJayera and mii£(>nii measure the length uf the 
wall on the oulaide. The corners are ibiia meaiunxl twice, but this il 
coQSuleieJ as sllowancc for the grealer dIBiculty of building lh<m 
No allowance is ciade for wiDdowB and doors, except bj special con 
tract, in whiub cu^e it ia cwilaaiary to allow one-balf the space acniall; 
reqtiiitd. la eutimaungiiuuerioi, ailowftooe is made for doora, windowi 

The average size of bricks is 8 m.x4x2, but Phila. and BaltlnoK 
bricks are 8Jin.x*itX2|; Maine bricks, 7i iii.x3Sx2|; North Riio 
bricks, 8 ia-xSiXHi 'a<l Milwaukee bricks, B^ in.X^X"!- 

To build one iguare foot of waU 1 brick or 4 inches (hick, reqniret I 
common briaka ; 2 bricka, or 9 iu. thick. U bricli ; 3 bricks, or 13 m. 
thick, 21 bricks. In practice, the ihickness of the wall is regarded it 
the same for each kind of brick. 

Rule I. — To find the number of perches in a piece of 
masonry, divide the number of cubic feet by 24 j. 

BolO II- — To find the number of common brxcka required 
for a wall or building, multiply the numJ>er of square feU 
in the wall by 1, if the wall is I brick thick ; fcy 14, i/ 3 
bricka thick; by 31, if 3 bricks thick. 

The following ie t, general rule for all kinds of briok: — Tt jM 
Aa tuimber oj any kmdc^brickM required for ateaU, or building,aii 
iofan mek la lAt length and Ihe thUkneu of tha MeJc, dMde \U if 
the product oftheie heorunu to find the number of brUkt in a tquari 
foot of uoU 1 bride thiak, and maitipiy by Ih* number of briekt to 
the thieknen, and thi» product try the number of tyrutre feet hi tht 
teall. 

KOTS.— Ad old rule wa.a—Dedw( ^ of tlu lotid eanlenU for tht mortv 
and dMdt the remainder by fAe emuetUs of one briei. We may alw) JM 
the coniejttt of a briek with the mortar svrroundinff it, and divide a aMt 
fool by thi* ovantHy, to find tlu nuniAer iff brickt in a cubic foot. 

WRITTEIN EXI£RCI8BS. 

I. How many perishes of masonry in a wall 60 ft. long, 4 b 
6 in. high, and 15 inches thick f 

SoLunoN. — MiiltipWing the lenetL, breadth, anil height together, wt 
dsve60x4jxll. orZSHi ca. A., whidi, dividol by 24i. the number oT 
eabic feel in a perch, equals 13^ percbea. 
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S. What will betliecostttf digging a cellar 42 ft. long, 28 ft. 
wide, and 6 ft. S in. deep, at (.42 a load, each load being a cable 
yardi- Ana. tnSM^. 

S. IIow many perches <24Icu.ft.)or stone, laid dry, will buiJd 
a wall around a lot 20 rd. long and IH rd. wide, the wall to be 
S ft. high and 2 tt. 6 in. thick ? Ans. 028(1 |>erches. 

4. What will be the cost of fllling in a street 600 feet long 
and 66 feet wide, averaging 4^ ft. below grade, at t.52 a cuhio 
yard ? Am. $3380. 

5. How many bricka of average size will it require to build 
the walls of a house 4g ft. long, 25 ft. wide, and 21 ft. high, the 
wall being 13 in. thick i'2] bricks to sq. ft.), allowing 240 Bq..ft> 
for doors and windows '/ Ans. 57,435 bricks. 

a py PI.EMKMTAR Y FKOBLEMS. 

A. Mr. Wilson had a well dug in his yard. 6 ft. in diameter and 
15 n,. 9 in. deep; what did it cost at 50^ a load ? Ant. (8.25—. 

7. What will be the ooet of the bricks in a house 40 ft. squaiv, 
S2 ft. high, the walls being three bricks thick, of Philadelphia 
brick, at tlSi per M.? Ant. 11037.75. 

8. What will bo the cost of digging and walling the cellar of a 
house 45 ft. by 34 ft., the cellar being 6 ft. deep and the wall 7^ ft. 
higti aad 1^ ft. thick, if tbe ezoavating cost 45f a load, and the 
maaonry H3G a perch? Ant. «374.59^. 

MEASTTRES OF CAPACITY. 

SOS. Measures of Capacity are volumes used todeter- 
mine tbe qnantity of fluids and many dry eabstances. 

366. The Principal Measures of capacity are the gal- 
lon for liquid eabstances, and the buakel for dry substances. 

CAPACITY OF CISTERNS, ETC. 

867. The Capacity of Cisterns, etc., is nsnaliy ei- 
yreeaed in gullons or barrels. 

36S. Tbe Standard Liquid Gallon of the irnit«<] 
States contains 2'i\ cubic inches, and is eqaal to aboni Sjlb. 
A.ToirdiipoiB of pure water. 

369. The Barrel of 31} gaUons, and the hogshead of 
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63 gallons, are uned ia measoring the capacity Of eisleniB, 

vatB, taaka, etc. When ukoiI as the aaroeH of vessels, ttiew 
t«rm8 express do duliniu: qitautitv. 

The Imperial Gallon of Great BritaiQ coQlaitiB 277.274 oubic indie*, 
uul is equal to about 1.2 U. H. g^lUius. T)ie beer gallon conlaina 383 
cubic iocheo, but is now acldum used. A cubic fool of pure wate weiiflii 
lOOOoi. Avoinlupois. 

Role I. — To find the capacity of a cistum or v^esael in 
gallons, diaiie the contents in cubic inchen by 231. 

Rule II. — To find the cibic inches in a given number of 
gallons, multiply the given number of gallong by 231. 

WRITTKN EXKKCISBH. 

1. How many gallons of water will a tank 6 ft. long, 411 

wide, and 2 ft. 3 in. deep, contain ? 

SOUJTION.— The oontenls of the lanli equal 6xiX2i, which are M 

cubic feet; miilti plying by 1728 lo reduce to cubic inches, we liaTed331! 
cu. in.; dividmg by 231, the number of cubic ioches iu a, gallon, in 
have 403;f gallong. 

2. How many gallons of wat«r are contained in ataakl5ft. 
long. 3 ft. wiJc, and 3ft. 6 iQ. deep? Ang. 1178,^ gallons. 

ft. Uow maoy Imperial gallons would be contained in the 
same tankf Ans. 981.55-|- Imp. gaJ. 

1. How many cubic feet in a cistern contaimng 45 hog^ 
heads? Ans, 3T8f|cu. ft. 

6. A cistern 8 ft. square coatains 54 bbd, ; what is iU 
depth? AtiK. t.U— ft. 

6. How many barrels of water can be contained in a tank 
measDrlDg T ft. square by 4 ft. deep? Ans. 46]^ barrels, 

7. How many hogsheadB of water can be contained in a 
well whose diameter within the curb is 4j ft., and depth U 
%ot? Ang. 32.66+ hhd. 

SnrPIiEKENTAHT PHOBI.BMB, 

8, The diameter of a well is 3,5 ft., and it oonliiiiH 16^ hhd. rf 
water; what ie the depth of the wat«r ? Ant. 14.44+ IL 

9. A Unk 4 yd. long, 2 yd. wide, and S ft. deep, is half M 
ofwrn-ter; what ia the weight ottlie'WiXet't i'fta. W,600 lb, 
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lOt A. ttuik 7 n. long, S ft. wide, &nd 8 fl,. deep, can be emptied 

by > waste pipe In 2 hours; how manf gftlions are discharged in 1 
minute? Am. 6^ gallons. 

11. Mt. Cornwell oonatnicted a tatilc in his sttio 8 ft. 6 id. long, 
4 ft. 3 in. wide, and 3 ft. 6 iu. deep; liuw many hogaheadH of water 
will it hold, and what will be the nejglit f 

^n*. 10.73 fhhd.; 6S441 j lb. 

12. A reHerroir 33 ft. long, ST ft. wide, and 10 ft. deep, is J full 
when it beoomes neoesnary to draw off the water to clean it out; 
what will be the expense of pumping l.he watei oat at 10 cents a 
hogsbeadr Ant (7S.94+. 

CAPACITV Oir IllNS, E'J'U 

370. The Capacity of Bins, otc., is uiuaJlj expressed in 

bushels. 

371. The Standard Bushel of the United Sutea ii a 
cylindrieal measure 18i in. \n diameter and 8 in. deep, con- 
taining 2150.42 cnbic inches. 

The Coshel. — Grain, seeds, and small fruits are sold b; ilnekan 
meaiuTe. I'otatoes, corn in the oar, large fruity coal and otbai 
bulky articles are soid by heaped mea»iire. 

In practice we may call 6 tlrielxn but/all equal to 4 Atopcd 

CokI. — Coal is bonght and sold in large quantities by the Ion; in 
amall quantities by tbe but/ul, 28 heaped bushels, or about 43.5 co. 
ft. being oonsidored equal to a Con. 

Ordinary anthraeite eodl measures from 3S to 40 cu. ft. to tba 
t&n; bUnminout coal, from 36 to 45 en. ft. to the ton. Lehigh white 
ash coal, egg size, measures about 34J cu. ft. to the ton; ficlinjlkill 
white ash % on. ft., and pink, gray, or red ash, 30 cu. ft. to th« 

llaj.^Hay, wlien loose or in 
»boul 600 cu. fL to the ton; or 

well-settled stacks, 10 itu. yd. 

Rule I. — To find ike eapaeity of a bin in buaheh, divide the 
tontents in oabic innties by 2150.42. 

RtUe II. — To find the eubie feet in a given nvmher of 
buehda, muUipb/ the number of bushels by 2150.42, and diwU 
6yl72S. 
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WRITTEN BXERCISES. 

1. How many busliela will be contained in a bin 8 ft, long, 6 
ft, wide, and 3 ft. deep ? 

Solution.— The coDteDta equal 8X^X3, or 144 cublo feet, which i 
equBlB S46832 cubio iucbes; dividing by 3160.42, the DQiaberor , 
oubio Inches in a bushel, we have 115.71+ buBhels. 

B. A bin is 16 ft. long, 7 ft. wide, and 2i ft, deep; how many 
bushels wilt it hold ? Ans. 224.99 ba. 

S. Whatrstbe widthof ab)n24ft. longaud3ft.4in. deep.to 
contain 640 bushels of wheat ? Ans. 9.95-f ft. 

I. One djTiaiou of an elevator is 25 ft. long, IS ft. wide, and 
Dontaina 2000 bu. of grain ; what ia its depth ? -Ana, 6,63+ft, ' 

5. A bin islOft. 5 in. long, 7 ft. wide, and 3 ft. 6 in. deep;hoff ' 
many bushels of sbeUed com wUI it bold, if J of the number oF 
CO, ft. equals the number of bushels '/ Ans. 2041 bu. 

6. A bin 5 ft. long, 4) ft. wide, and 3 ft. deep, is filled with 
Schuylkill white ash coal <35 cu. f^.); what la its value at (6,50 
»ton? ' 4?i«, Il2.53t, 

7. A Bhed 6 yd, long, H yd. wide, and Sft. high, ia half full 
of Lehigh white aah coal (34i cu, ft.); what ia the value of tlifl 
coal at 17.50 a ton ? Ans. V'Zl 1,304. 

S. An ice-bouae 40 ft. long, 25 ft. wide, and 15 ft, high, is flUed 
with ice 1 how manr tons are there, if a cubic foot weigba 
Ki lb.? Ans. 435(1 tons. 

snFFx.xacEirrAsT frobleus. 

To be omitted uuIbbb otliurwlse dlroctQd. 

9. There is a rectangular box 4 ft. long, 3 ft, wide, and 2 ft. 4lik 
deep; bow many bushels of apples will it hold? how many ofonB- 
berriea? An*. IIH bu,;2Q(biL 

10. A bin 8 ft, long, G ft. vide, uid 3 ft deep, is J full of bMls;; 
what iB its value at 11.25 a bushel ? An». C108. 

II. How mauy barrels of flour (196 lbs ) can be made from tbi 
contents of a bin 12 ft. long, 7^ ft. wide, and 4 ft. deep, if an 
boahel of wheat makas 48 It. of flour ? Ant. 70}) lb. 
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II. A luy-mow IB 34 ft. Ion;; bj IS ft wide Bod 16 ft. bigh; what 
la tbe T&tue of tbe ha,j when it Is filled, valued a.t|iaatt>n, 400 an. 
ft. to a ton? vItm. I1M7.30. 

13> Mr. JenktDH sold a rectangular Btack of hay 8 ft long, 7 ft. 
wide, aud S ft high, at (15 atoa; what was Lhe value of ttie hay. 
10 ou. yd. to a ton ? Ann. tl8.601. 

14. A crib Qlled with com in the ear meaHures od the innide 20 
ft. in length, 13 ft. in width, and 7 ft. In height; what will bo the 
value of the corn wbeu iihelled, at tl.OS a bushel, if 2 buBhela iu the 
ear make 1 bushel when shelled ? Am. 1564.48. 

IHISCBI.l.A«BOrS PROBLBIHS. 

IS PRACTICAL MEASUKEMENTB. 

1. How manypUiika laid crosswise, 1 ft. wide, will it take for 
ft board walk 1 mi. 16 rd. loug, and 4 ft. wide ? Arts. 5544. 

2. How many buahels of grain can a farmer store in a hogi 
bead containing 122 gaUOnfl ? Ant. 13.1+bu. 

5. How much stair carpet will be required for a flight of 18 
Btepa, each 10 in. wide and 7i in. high ? Ans. 8] yd. 

4. To dig a sewer li milea long, fi ft. wide, aud 8 ft. deep, coat 
(3716 ; what was the price per cubic yurd ? Ans. (.31 J|. 

a. A has a mow 20 ft. long, 12 ft, wide, and 10 ft. deep ; how 
many Ions of hay (400 cu. ft.) does it hold ? Ans. 6 tons. 

6. From a (piartzrock yieldingsilver at the rateof (]23.75pa 
ton, a miner obtained (75.64 worth ; what was the weight of me 
rock ? Ana. 12 cwt. 221J lb. 

7. If 4 persons can stand on one square yard of ground, how 
many people can be contained in a public sqaare32 rods on each 
side ? Ana. 123904 

8. How many bunches of lath will be required for the waits 
and ceiling of a room 18 ft. longi 14 ft. wide, 10 ft. high, each 
bunch being estimated to cover5 sq. yd.? Ans. litji. 

9. I wish to cover my isirlor 2-5 ft.X17 ft. 6 in. with carpet 
36 in. wide; what will it cost meat $1,871 per yard, the strii* 
roiming lengthwise, with 3i yd. waste? Aju. $131,25. 

10. A street 36 ft. wide was payed with Nicholson pavement, 
at (3.25 pel square yard ; what did it cost to pave a " ac^uus«" 
SSrodsIon^F Ai^s.VfiMv. 
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11. A railroad tnnnel la one-eighth of a mile long, avenging 
Mft. wide and 20 ft, high; what did the excavation cost, at II. SO 
A cubic yard P Ana. 517600. 

12. How many freight cars will be re(|uired to transport 
laXKl bu. of wheat, GO lb. each, 24000 lb. being the weight allowed 
for a single car ? Ane. 30 caia. 

13. A coal dealer haa a wagon which holds exactly one ton 
of Schuylkill red ash coal (36 cu. ft.}; if the wagon-bed is T| 
ft. long and 4| ft. wide, what ia its depth ? Ant. 12) in. 

14. 1 used the earth taken from 4 cellars in grading a lot of 
ground ; if the cellars were 30X21 ft., 2SX1S ft., S4X16 ft., and 
32X24 ft., respectively, and 5 ft. deep, how many loada (en. yd.) 
did I use y .litis. 423i loads, 

STJPFLEUENTAST PHOBLBUS. 

To bs omilleil unless DUiervtse dlrecled. 

IG. What ooBts the excavation for a cellar 6} ft. deep under tb* 
nain building of a dwctlmg-houee SOX^S ft. and an excavation fti 
(be wallB of an L 16 ft. square, 1^ ft. wide, and 2 ft. deep, at fiO< 
percu.yd.? Ang. *78.88J. 

1ft. What coRts the plastering of a bouse of 12 rooms, there being 
on each atory 4 rooms 14X15 ft. and a hall 30X8 ft.; the first stotj 
being 10 ft. high, the second 9j fl., and the third H^ ft., aUowanM 
being also made for 24 doora IXH it-, and 30 windows 6X3 ft,, U 
90^ per sq. yd.? Atu. 1357.861. 

13. Required the cost of a cellar of a bouse 40X30 ft., the differ- 
ent it«ms being as follows: oiuavating cellar, 4 ft. deep, at 50f pti 
ou. yd, ; cellar wall, 7 ft. high and 18 in. thick, the lower 4 ft. com- 
mon masonry, @t3,15 a perch, and the upper 3 ft. out stone at Hf 
per sq. ft. Ant. |263— . 

15. Required the cost of brick-work of the same bouse, thewaiU 
being 85 ft. high and 18 in. thick, and gable 10 ft. higb, using com- 
mon brioks at |10 per M., bricklaying costing (8 per M., allowlD; 
for 8 doora, eaofc T ft. by 3) ft,*, and 30 windows, each 6 ft. by g ft. 

Am. 11258.915, 
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SUPPLEMENT TO DENOMINATE NUMBERS. 



COMPARISON OF MEASUBE3 OF CAPACITY. . 
372. The Dry Gallon, or half peck, coiitaiiis 268.8 cubic 
inches; hence 6 drj gallons equal nearly 7 liquid gallons. 

WRITTBN EX BR CIS KS. 

I. How many more cubic inchea in 495.3 dry gallons than In 
496,3 liquid gallons 7 Am. 18722.34 cu. in. 

S. What part of 5 gal. 2 qt. of old beer measure is 3 gal. 2 qt. 
1 pt. of liquid measure 'f Ans. .5399—. 

5. How many bushels of oat.<i can be put in a tank that holds 
4560 gallons of water ? Ans. 4H8.765— bu. 

4. How many gallons of water can bo poured into a bushel 
measure to exactly All it ? Ans. 9.31—. 

G. If 32 quarts of water are put into a vessel that holds ex- 
actly 32 quarts of strawberries, will the water be more or leas 
than the vessel will hold ? Ang. 302.4 cu. in. less, 

6. A grocer sold molasses at 15 cents a quart, but the clerk, 
by mistake, measured a day's sales by the dry quart ; he sold 25 
gallons ; what did it cost a qnart, liquid measure ? 

Ans. 12ii cents. 
COMPABISON OF WEIGHTS. 
373. The Troy Found and the Apothecaries' Fomul 
each contains 5760 Trov grains; the Avoirdupois pound con- 
tains 7000 Troy grains. The Avoirdupois ounce containa 
4371 grains, while the Troy ounce contains 480 grains. 

Role. — Rednee Uie given dertomhialiom to grain*, and 
divide ^ 480 (o find Troy ouneee, and 437 i ta find <mno9t 
Avoirdupoit. 

1. How many rings, each weighing 2] pwt., can be made from 
m bar of gold weigliing 1 lb. Avoirdupois V 

Ant. 101 linga, &\ it. nmMiAui,. 



I 
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Z. What is the value of a silver pitcher weighing 2Ib. 10 ol 



Avoirdnpoia, at $2.3.5 per ounce Troy ? 
t, Wbicb is the heavier, 52{ lb. of lead or 



4.* How many pounda of gold e 
Iron? 

S. How many times S lb, 10 ( 
poiap 



Ant. «86.13. 

1.6251b, of silver? 

jlns. The lead. 

heavy as 10 lb. oI 

Atis. 12H lb. 

i.Troy isSlta. 13oz. Avoiidu- 

Ans. 1.8229+, 






«. AyoungladyweighslHOlb.Avoirdnpoiawetght; hawmncb 
would Bhe weigh by Troy weight ? Ang. 146| lb. 

7> If a druggist buys 25 lb. Avoirdupois of drugs at $8^ b 
pound, and sells them in prescriptions at the rate of 76^ an |, 
what is the gain ? Ana. $66.10. 

COMPARISON OF MONET. 

374. The Foond Sterling: is valued at {4.8665 ; and the 
Frajus at 19.3 cents; the Mark at 23.85 cenU. 

875. The gold Dollar weighs 25.S gr.; the silver Dollar, 
412i gr.; the Half-dollar, 192.9 .gr.; the SotKreign (gold), 
7 (silver), 87.27 gr. 
in £25? A7I' •121.66f. 

in £14 I2sr .dn3. «71.0G. 

in t256.I6 7 Aug. £52 12b. 9d.— , 

in 240 guineas ? Am. I1226.S68. 

D £42 ? Ant. 1059.03 fr. 

in ST5 francs ? Atit. £34 U.OSs. 

n £340 ? Ant. 003T.568 marks, 

n 4375 marks ? Ant, £214 8s. 3d.—. 
9 How many pounds Avoirdupois in 1000 sovereigns ? 

Ans. 17.610(. 
10. Ad ingot of pure gold was brought from California to b* 
oolned at the Philadelphia mmt ; If it weiglied 15 lb. 8 oz. Tioy, 
how many gold dollars will it make, ^ of the coin being alloy! 
Ant. (."iSSe; T.08 gt. rem. 



123.274 gr.; and the 
1. How many dollars 
2> How many dollars 

3. How many pounds 

4. How many dollars 
6. How many francs i 

6. How many pounds 

7. How many marks i 

8 . How many pounda : 



PERCENTAGE. 

INTRODUCTION TO PERCENTAGE. 

MENTAL UXEBCISES. 

1. A. gain oftS on $5 ie a gain of how many dolUra on the 
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ittiU. 



dredf 

3. What is the gain 



t5 Is 12, ou tlOO, vrUcb Im SO Umes fS, th* 

(5 iB a gain of bow many doUais on the Attn- 

liimdred when the gain is 4 on 201 5 on 



1. If the gain i 
120? 
5. If the gain < 

tf. If the gain 



a #100 is #20. what ia the gai 
n tlOO ia $30, what is the 
n $100 is $40, what is the gai 



nf4?c 



n«l?. 



I «12? 
I $157 
I $127 



;. Ifthegainon¥100iB$2S, what part of the $100 equals tlie gain? 
a. If the gain onJlOO is $40, what panof thu ^^lOOequals Ihe gain! 
». If the gain on $31 in at the raU of 2S on the 100, what is ihe 

10. If the gain on $35 is at the rale of SO on the 100, what is the 
gain? 

11. What IB the gain on $50 at the m(e of 10 on ibe hundred t 

12. What is the gain on $350 at the rale of 20 on the htrndTedf 

13. What is the gain on $300 at the rate of 15 ou the huwlTed t 

14. 'WbaXJB the rate per hundred at again of $6 on (30? 

15. Whatiatherafcpw Aundrcdatagain of$15on$00L' 

IV. Urcoit. means the same aa per AundT-efiywIiat then can wecxQ 
the rate per hundred f Ane. Rate per cerU. 

II. A gain of $20 on $80 is a gain of what per c£nl.r 
IS. A loaa of $15 on $75 is a loss of what per cent.' 

10. Vfimt per eerit. ia a gain of 20 on 40? 5 on 35! 4 od tJOI Son 
M? Son 300? 

20. What is 6 percent of 80? 4 percent, of 34? 30perceDtDi 
to? 25 percent, of 48! 

BoLUTioN.— S per cetjt. Is at Ihe rate of S on the 100, and since 5 i> ^ ol 
too, 5 per cent. ofBU Is ^ of SO, which Is 4. 

11. What is BO per cent, of 34? 30 per cent, of 60 ? 40 per cent of 
8ST 60 per cent, of 45? 

ti. What per cent, is a gain of 15 on 607 18 on 727 12 
OD607 20 on 60? 15 on 90? 



4af le i 
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SECTION VIIL 
PEKCENTAGE. 

876. Percentage is the process of computation in wkid 
the basis of comparison is a hundred. 

377« The Term per cent. — from per, by, and cenhim, 6 
hundred — means by or on the hundred; thus, 6 per cent of 
any quantity means 6 of every hundred of the quantity. 

378. The Symbol of Percentage is %. The per cent 
may also be indicated by a common fraction or a decimal; 
thus 6%=yf^=.06. 

379. The Quantities considered in percentage are the 
Base, the Bate, the Percentage, and the Amount or Differ* 
enoe. 

380. The Base is the number on which the percentage 
is computed. 

381. The Rate is the number of hundredths of the base 
which are taken. 

382. The Percentage is the result obtained by taking 
a certain per cent, of the base. 

383. The Amonnt or Difference is the sum or differ- 
ence of the base and percentage. They may both be em- 
braced under the general term Proceeds, 

Note. — In computation the rate is usually expressed as a decimal. Foi 
the difference between Bate and rate per cent., see Brooki'a FhUotcphy ^ 
Arithmetic, 

EXPRESSION OF THE RATE. 

1. Express 4% as a decimal and common fraction. 

Solution. — Since per cent, is so many on a ophration. 

hundred, 4^ of a quantity is .04 of it; or, as 4%=.04b=t4,^JL 
a common fraction, j J^y or jJj of it. ^ ' *"" "' 

Express 

2. 5%. Ans, .05 or ^. I 4. 1%. Ans, .07 or y||. 
8* 6%. Ans, .06 or -^. \ )»• ^^jo. Au«. ,08 or ^ 



Ana. .10 or ^. 
;. 11J%, ^ns. .ll^orf 
8. 12^%. Ans. .131 or I 
». 16i%. jJna. .lej or I 
384. Cases. The subject of percentage is c 
treated under three distinct cases; 

1. Given the rule aad base, to find the percentage o 
ceedB. 

2. Given the rate and percentage or proceeds, to find the 

3. Giveo the base and percentage or proceeds, to fiad the 
rate. 

ibject In 



10. 331%. ■^'*«- -^Si or i. 

11. 3TJ%. Ans. .3^l or | 

12. ifc. Ana. Mb. 

13. i%. Ann. .002E, 



r prc>- 



NOTS^ — Aathon luiuJlj present tbo 
IbDUght that tbe method bere adopted 
lagiul accorac; ind practical coavenJeuce. 



a preferred, o 



385. Given, the base uml the rate, to find the j. 
•.eiitage or tlie proceeds. 



1. "WliatiB35Jt of 

yudg. Therofore, el«. 
What is 

2. 30 J of 75 7 

3. 2flft of eOT 

4. iSO% of 133? 
5 76 JE of 06? 

10. Oat oF a purchi 



MENTAL EXERCISES. 

if 120 yards? 

ijlhing la fift or lof It; no 



d ) or 120 jarda la 30 



6. 15^ of 907 

J. 35S& of 1207 

8. lajsE of IMI 

9. 10i% of 108? 

: of 130 dozen eggs, 30% turned o 



; to be 



bad; how many were good? 

11. Prom a hogshead of kerosene containing 108 gallona, 33^$ 
leaked out; bow many gslloaa remnioed ? 

13, A train of cars mnaing 20 miles an hour, iocroBMi Ita ipeed 
IS^ ; what is the rate of mnoing after the increase? 

13. A clerk's salary is $45 a month, but at tbe beginning of ths 
yew it waa raised llj^ ; what did ba Iben receive a month? 

14. Mr. Smith paid a tax of i% on #3000 ; what was the amoiui! 
ofhiBlaxr 

13, la the 10th problem, which is tbe base, which the rate. aa< 
which the percentage ? 
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WTLTTTEOH BXERCI8BM. 

I. What 18 6% of $275? What is the amount of $S7b, 
iiicreased by 6% of itself? 

OFXR^TIOH. 

-^ 1276 

Solution. — 6% of $275 equals .06 times $275, q^ 

which, by multiplying, we find to be $16.50. ^, J^ 

OPX&ATIOll. 

SoLimoK. — A number increased by 6 % , or .06 times ^^^ 

itself, equals 1.06 times itself; 1.06 fimes $275 equals ' t aa 

$291.50. — -— 

•^ $291.50 

Rule I. — Multiply the hose by the rate, to find the per^ 

centage. 

Rule II. — Multiply the base by 1 pltm the rate, to find Ou 
amount; or by I minu^ the rate, to find the difference. 

Notes. — ^1. When the rate gives a small conmion fraction, take inch • 
^lart of the base as is indicated by this fraction. 

3. The amount equals the base pltu the percentage ; the difwemci wptk 
t>'€ base minus the percentage. 

What is 

2. 12% of 475? Ana. 57. 

3. S% of 1875? Am. 150. 

4. 25% of 948 miles? Ans. 237. 

5. 12^% of 1256 rd.? Ans. 157. 

6. 35% of 1840 yd. ? Ans. 644. 

7. 66§% of $124.65? Ans. $83.10. 

8. 33^% of $234.54 ? Ans. $78.18. 

9. 45% of 18|? Ans. 8.43 j. 
10. 1% of $348 ? Ans. $2.61. 

II. 1% of ff lb.? Ans. .12 oz. 
12. Find 25% of 46 lb. 12f oz.,Av.?Jn8. 111b. IItVo*. 
18. How much is 42|% of 61b. 8 oz. 12pwt, Troy? 

Ans. 21b. 10 oz. 5^pwt 

14. A. grain dealer bought 600 bar. of Western flour, and 
iold 16§% of it; how many barrels remained? Ans, 500. 

15. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent does he pay? Ans. $216. 

t6m If the bread made from a barrel of flour weighs 33J 
per cent, more than Ihe ^omx^'wV^x \& \.\i^ weight of tin 
bread ? ^"^^ ^^\)^. 
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17. Mr. Hamlin bad 360 acres of land, and sold 33^^ 
tt , bow many acres remained 7 Ann. 240 acres. 

18. The silver coin of the United States contains 10% of 
alloy; how much pure silver is there io 16f oz. of silver 
coin r Ana. 15 oz. 

19. A land agent hooght 1016 acres of land, and sold 12^% 
to Mr. Chase and 37^56 of the remainder to Mr. Dunn ^ bcH 
much remained ? Ana. 555| acres. 

^0. How much JiDseed oil can be extracted from 1 cwt. 
2t lb. of flaxseed, if flaxseed contains 1 1 % of oil, and a pint 
of oil weighs j of a pound ? Ans. 2 gal. 1.31^ qt. 

21. A clerk's salary is $2000 a year ; he spends 10% of il 
the iSrst quarter, 15% the second, 6% the third, and 4% the 
fourth ; bow much did be save 7 Ans. $1300. 

22. Mr. Walton's income is $2500 a year, of which ha 
spends 30% for board, 12^% for clothes and books, and lO^i 
for incidentals; what does he save in a yearF 

An:^. $1187.50. 
. 28. A man owoing | of a machine shop worth $10,01 
'6old 16^% of bis share to bis brother ; what part of the whi 
shop did he still retain, and what was its value ? 

Ana. I; value, $6250. 

CASE U. 
SS6. Given, the rate and the percentage or jit 
ceedaito find tite base. 

MENTAL EXERCISES. 

I. Twenty-four is 20^ of what number! 

or 120, 
or what nnmber U 

a. 18 35%] I «. i\h. 8S? 

S. 19 IBfJt J I. Sbu. laiiti 

I. 37 834%T 8. 8A. 863)5? 
5. 1.5 Mst? IB. fl-5 7B)tT 

10. Thirty is 26% more than what number? W% more than w 
anmberT 100^ mora than what numberT 

II. Silly IB 25* JesB Ihan what number^ W% \«» MiMi- ■■ 
KBatberT lOOH leas than what number? 
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12. The population of a certain Tillage is 2700, which b 12}% 
than it was 5 years ago ; what was its yearly gain 7 

IS. Mr. A. paid a tax of $60, which was { % of the Talne of hif 
property; what was the value of his property 7 

14. A gentleman gave his daughter J;50 as a Christmas pw e n l > 
which is 62^% of what he gave to his wife ; wh^t did he give hit 
wife ? 

15. On a certain day there were present at a graded sdiool 100 
I iipilb, which was lli% less than were registered; how many wen 
registered ? 

WBITTEN EXERCISES. 

1. 60 is 5% of what number? What Dumber, increaeed 
by 20% of itself, equals 360? 

Solution. — If 60 is 5% of some number, then opkratjok. 

.05 times some number equals 60; if .05 times some 60-4- 06 =s 1200 
number equals 60, the number equals 60-^.05, 
which is 1200. 

SoLTTTiON. — A number increased by 20%, or ofkratiox. 

.20 of itself^ equals 1.20 times the numller ; and if 360 i l^m300 
1.20 times a number equals 360, the number equals 
360 -A- 1.20, or 300. 

Rule I. — Divide the percentage by the rcUe, to find, ihe 
base. 

Rule II — Divide the amount by 1 plus the reUe, or the 
difference by 1 minus the raie^ to find the base. 

Of what number is 



i». 45 20% ? Ans, 225. 

3. T5 25%? Ans. 300. 

4. 1121b. 40%?u4ns.2801b. 

5. 456 A. 30%^ Ans. 1520A. 



^- A 33^% ? Ans, f 

7. TJ15%? ^rw. lOi- 

8. $645 62^%? ^rw. $1032. 

9. $450|12^%? Ans. $3606. 



10. What number increased by 40% of itself equals 1694! 

Ans, 1210. 

11. What number diminished by20%of itself equals 468! 

Ans. 585. 

12. What fraction increased by 16% of itself equals |{ ? 

Ans. f* 
18. What fraction diminished by 36% of itself equals | f 

Ans. {, 
14, 42 A. 112 P. IB \^\% o^ \iO^ mxiOsv Vwaji? 



PBRCKHTA 
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li. Ulb. lOoz. 16 pwt. 13 33 J% more than what nuiLberr 
Ans. II lb. 2oz. 3pwt, 

16. A bookkeeper spends $600 per year, whieh is 34 % of 
Dis eftlary ; required his salary, Ans. $2500 

17< A youDg farmer owas 320 acres of land, which is 15% 
of what his father owns ; bow much has the father? 



18. A newsboy earned |15, which was 30% of what he 
then had io bank; how much had he io bank? Ans. $50. 

19. A teacLer spends 2ifo of his salary, and can thus 
save IT60 a year ; what was his ealaryf Ans. $1000. 

20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of 14788.56; what was his deposit? .dntt. $13681.60. 

21. A man bought some flour aod sold 25% of it to A, 
and 33^% of the remainder to C; how much did he buy if 
he sold C 610 barrels? Ans. 2560 bar. 

22. Mr. Herr drew 62^% of bis money from the bank, 
and paid 33^% of it for a house worth $4500; bow much 
money had he remaining in bank ? Ans. $S100. 

^ 28. A lady invested 90% of her money in bank stock, and 
some time after sold 33^% of the stock, and still had $450U 
LUYested ; required the whole amount of her money. 
W Ans. $1500. 



^ SS7* Givei^, tlie bti»e and the percentage or titepre- 
eetula, tv find the rate, 

MENTAL EXERCISES. 

I. la 1b what per cent, of 487 

BOLDTION.— tS Ib 100 per ceuu of 43, uid Vi, wblcb la { of 18, ii | ol 
iM vet cent, or 35 per cent, of 48, 
Wliat per cent, 
a. Of 75 ia 15? 

3. Of $12 arc $3? 

4. Of 81 ia 37? 

5. Of 16qt. aie5(tLt 
10. From a hogshead of 

leaked out : what per cent. ' 



I «. or iisj? 

7. Of i in !? 

8. Of 75% iB35$? 

t 9. Of 2.5% iBl.5%T 
le conlaieiag 1*0 gallona, 12 gallout 

lOBtt 
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II. It a man's mcuiue is |'2D00 a ;ear and be saveB $300; wild 
per cent, doiiii he epeod 1 

19. ThQ Blnodatd for gold and ailver coin ia Ihe United SlaOt it 
9 parta pure U> 1 of alloy ; what % of pure melal ia there? 

13. A merchant having put 95000 into a certain apcculailoii, findi 
on BoUIiag up the buaiDesB that be bos received (5250 ; what % did 
he gainT 

WRITTEN EXEBCUE8. 

1. 20 is what per cent, of 80 ? 

SoLunoN.— If 20 ia gome per cCDt. of SO, then 80 OPEEUTIOH. 

muitiplieJ by ymt rale equate 20; if 80 mulliplied 20^-80=25 
by tome rate equals 20, the raie equals 20 divided by 
SO, wbich ia .25, or 25$. 

S. HO yd. being increBsed by a certain per cent, of itMlf 
equals 300 yd. ; required the rale. 

tJOLUTioN. — SOOyd. minua 240yd, equals 60yd., opebatioH. 

Kbicb ia the percentage. If 240yd. tuuhipiied by ^qq 240=^0 

lOme rale equals flOyd., the rai« equals 60 divided nn . ain or 

by 240, which ia .25, or 25^. ou-i-i««=.*. 

Role !• — Divide Ike percentage by tlie base, to find 8u 
rale. 

Eolfl 11. — Divide Ike difference between the proceeds and 
base by ike base, lo find Ike rale. 

NoTt— The rale may also be found by dividing the proeeeda by the bHt 



Wliat per cent. 
s. aeo is 90 ? 



if 

Ans. 26fo.i6. 



8 $528 Y Ana. 60% 



4. 675 is 135? .ins. 20%. 7. ^ ia it Ana. 90f, 

&. 900 iB 3607 Ana. 40%.\%. g is^f Ans. ib%. 

B. 32% ia 5|% ? Ana. 16J9&. 

10. 4.5fo is 3.-Sl^% ? Ans. 15%. 

11. 930 yd. is 312 yd. 1 Arts. 33^%. 

12. 18 lb. ia 5 lb. 8 oz., Av.? An4. 30J%. 
■'»*: J8. The base ia $14.10, the percentage $2.35 ; what is lh« 

rata? Ans. 16|%. 

II. If a miller takea 10 quarts of every buebel he grind! 
for toll, what per cent, doea be take for toll ? Ana. 31^%. 

16. My income laat year was $1800 and my expeoBet 
$1356 ; what % of my income did I expend ? Ans. 1bi%. 
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r'regimeut went into battle with 960 men, and camt> 
out with 600 men ; wLat per cent. was lost? Ann. 31^%. 

13. A merchaot'e liabilities are $15760, and his assets 
$7289; what % of his debts can be pay? Ans. iG\fc- 

18. A merchant bought 275 barrels of flour, and after 
losing 20% of it, he sold 25fo of the remainder ; what per 
cent, of the whole remained ? Ans. 6Q%. 

19. A put $780 m a savings bank, which was 15% of al) 
bis money, and afterward deposited 2b% of the rest of bie 
money ; what per cent, of all bis money had he then in 
bank? Ann. 36^%. 

90. A gold eagle of the United States weighs 358 gr. and 
the alloy ia it weighs 25.8gr. ; what per cent, of the coin 
is alloy? Ans. 10%. 

21. 35 per ceat. of a regiment being sick, only 637 men 
were able to enter battle, of whom f were killed ; how 
many did the regiment namber, and what per cent, of the 
whole number were killed ? Ans. 980 men ; 9^%- 

QEXERAL FORMULAS. 
SS8. These methods and rules may all be represented 
in general formulas as follows : 

CASE I. I CASE U. 

1. Basexrate^Percentage. 1. Percentage-i-rale^hase. 

2. Ba8tiX{I+rate)=Amount. 3. AmouDt-^Cl+ral«)=l)aBe. _ 
& BaBex(l— rale)=Difl"ereiice. I 8. DiffereQce-i-(l— rate)— ba«8,^^^^B 

^^^ Percentage-;- b)LBe=: rate. ^^^^^| 

^^ Amounl-^baae^l+rale. ^^^^ 

T^ i frprpTii?H-:-hjisftii 1 — rate. 



APPLICATIONS OP PERCENTAGE. 
SSO. The ApplicatioQS of Percentage are est 
owing to the great convenience of reckoning by the h 
in business transactions. 

'^^Tbeae Applicaiiona of PeTcenUBB m« *A >»^ 
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eUsses ; those not inyolying time and those inTolTing tfaM 
The following are the most important of these applications 



IST CLASS. 

1. Profit and Loss. 

2. Commission. 

Z, Slocks, Dividends, etc. 
4 Premium and Discount. 

5. Brokerage. 

6. Stock Investments. 

7. Taxes. 

8. Duties or Customs. 



2d clabb. 

1. Simple Interest. 

2. Partial Pajmenti. 
8. TmeDisoonnt. 

4. Discounting and Bunking. 

5. Exchange. 

6. Compound Interest. 

7. Annuities. 

8. Insurance. 



Notes. — 1. In the different cases of the application of pereentaoe, eiif 
should be taken to see clearly the bate upon which the percentage Is ra^ 
oned. 

2. A percentage deducted Irom the price of goods is caUed a Diaeom U f 
and is treated under Profit and Lota. Successive JHaeounts called " Trade 
Diitcounts" are often taken off, as '* 10 and 5 per cent, off," wiAiihug 10 
per cent, off and 5 per cent, off of the remainder. 

PROFIT AND LOSS. 

391. Profit and Loss are terms which denote the gain 

or loss in basiness transactions. 

392. The Quantities considered are as follows : 

1. The Cost, which is the base, 

2. The Rate of profit or loss. 

3. The Profit or Loss, which is the percentage. 

4. The Selling Price, which is the amount or difference. 

Note. — In marking goods it is customary to take one or more words or 
a phrase or sentence, consisting of ten different letters, and let each letter 
in succession represent one of the Arabic figures. The prices marked thui 
can only be read by those who have the key. 

CASE I. 

393« G^iven, the cost and rate of profit or loss, to 
find the profit or loss, or tlie selling price* 

MENTAI« EXKRCISES. 

t. A lady paid $10 for a shawl, and sold it at a loss of 20^ * in- 
quired the loss. 

Solution. — At a loss of 20 per cent, ^, or ^ of the cost equals the kMi» 
I of $10 is $2. Therefore, etc. 

*i. A grocer bought tea at 80 cents a pound, and sold it ao M t0 
gMin 25% ; what was the gain? 
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t. Mr. Wilson paid $150 for a horse, utd sold it at 16|% advanoe . 
whst was his gain ? 

4. A dry goods merchant bought calico at 8 cents a yard, aod sold 
it, at a gain of 12^ % ; what was tUQ selling price 1 

a. A JarmcT ]Hud (^ lot a cow ; for what must he sell her to lose 
61% by the transaction y 

fi, A rurniture dealer bought a second hand sofa for $40, and hav 
iag spent 10% on repairs, sold it at a gain of 35% on its whole cuBt; 
lor what did be sell ill 



I . A nitLQ bought a horse fur $250, and sold it bo as to gain 
20% ; what did ho gain ? 



SoLUTios. — If the hone was bought for $250 and sold Sa50 

at flgauiof20%,tbc gain was .20 times $250, which is \^ | 

■ $50.00 

Bole I. — Multiply the cost by the rate, to find the profit or 

Rule II. — Multiply the coat by 1 plue the rate of profii, or 
by I minui the rale of loss, to find the selling price, 

2. I bought S640 worth of English prints and sold them 
atagainof 12^ ; what was the gain ? ^jm. 876.80. 

8. Mr. Morgan aold hi.s house, which coat S*i680, at a lo§g 
of 5% ; what did he receive for it? Am. $3496. 

4. A man weighing 162 lb., loses 33^% of his weight in a 
month ; how nmch did he then weigh ? Am. 108 lb. 

5. A dealer bought coal at 83.76 a ton, which he sella at 
20% advance ; what was hia price 1 Ang. $4.50. 

6. I sold a lot of envelopes marked 87.50 '^ M, at 10 and 
10% off; what waa the price received? An&. 8G.075. 

7. Some valentines marked $15 were sold at 25, 20, and 
^10% off; what waa the selling price? Am. $8.10. 

S. I retail flour which cost $6.50 a barrel, at 16% advance; 
al what price per pound do I sell it 1 Ang. $.04 — , 

9. An agent gets pianos at 40% off, and sells at a gain of 
26 % ; what does he get for a $650 piano ? An». S487.50. 

10. Mr. Bowman ia obliged to mark down old-fashioned 
goods 20% ; wlial does he deduct from tVcee TaraV.e&. ^^ » 

mf, m/. 25/. aDd 40/ ? 



I 
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/ll. What deduction from price ie 10 and 15% off? wiu 
deduction k 5, 10, and lb% off? Ana. '2:A\% , 27^%- 

12. What is the difference between 10% on and 5 and 5% 
on f between 20 and 10% on and 20 and 10% off? 

Atm. J% ; 60%. 
18. A merchant bought 84 yd. of French chintz, at 20/ 
per yard, and Bold it a gain of 33|% ; ivliat did he gain in 
the transactioD ? Ana. S5.60. 

14, Henry bought a boat for 88.50, and sold it at a gain of 
25%, and the buyer sold it at a loss of 20% ; what did the 
latter receive for it? Ant. $850. 

15, Mr. Warner's key for marking goods is, "now be 
quick ;" if he buy a lot of calicoes at 10^ a yard, how must 
he mark iheni to gain 35% ? Ana. nw-. 



394. Giveti, t/ie rate <tttd tli* profit or long, or tht 
aelllng price, to find tlie cost. 

HEKTAI. EXEKCISEB. 

1. A. boy Bold a knife for 6 cents less tbaa cost, and theiebj IcM 
20^ ; what did it coet bimT 

Solution.— If he lost 20 per cent., tbea ^, or i of tbe cost eqiuli Uu 
lou, which etiu&lB 5 centa ; if | of tbe cost eqnaU 5 centa, |, or Uie wboU 
eoit, eqa&U 5 Umea S centa, or 35 cents. 

2. A shoemaker charged 50 ceota more forapairof Bhoeetbuithef 
eoat him, and tbcreb? g^ned \<i% ; wbat nos the coatT 

3. Edward sold his watch for $91, and thereby lost 85^1 whaldid 
the watch coat him? 

4. Mr. Pelion Bold a set of maps for $15, and thereb;r iMt 25 % i Rl 
what shciOd lie base gold them to gain 30^ 7 

5. A horse- jocke; luiugbt a horse for 15% leas than its value, and 
■old It for 40?t more than its value; what % did he gHia f 

6. A picture -dealer Bold two pictures for flSO each ;aQ one he gaiDed 
96^, and do the other he lost 25$ ; what was his gain or loss? 

1. A merchant sold a atove for (30, and tbereb; lost 35 5t ; he then 
bought another stove for {30, and npou it gained 25 % ; what wu tba 
gain or loss? 

LWBITTE.V EXKBCISBS. 
I. A mao gained $28 on a. -w^Wit \i'j *a"ffiflit'w. w. », gain o/ I 
1^56 ; what did the watch uoe^xt 1 
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BoLunoN. — At a gain of 26 ft , .25 times the opekatioh. 

eotl equalu the gain, which is S2g ; If the eait (28+ 2a=:£llS 
muUiplied bj .25 equnla {28, the eoil equals (2S 
diTidetlbj.25, or¥I12. 

Snle I. — Divide the profit or fow by the rate, to find tht 
out. 

Bule II. — Divide tlie »ellin.g price by I plus the raU of 
profit, or by 1 mimts the rate of loss, to find the cost. 

2. A merchant lost lb% by selling damaged delaines a< 
17/ a yard ; what did they coat him? Ans. '20 f. 

3. Flour, Bald at 37.54 a barrel, yields a profit of 16% ; 
what did it cost per barrel? Ans. $6.5U. 

4. A furrier sold a set of sable furs at 12}% less than 
cost, and lutst 925 ; what did he get for them ? Ana. S175. 

5. What muat I mark silks that cost $2,25 a yard ho that 
I may &11 5% on ray price and make 15% ? Ans. $2.72j^. 

a. A merchant's income is t5760 in a year, at a gain of 
18-}% on hia capital ; how much would have been his income 
at a gain of 2o% on his capital? Ans. 87680. 

J, By selling my interest in a lead mine for $16,872, 1 gain 
14% ; how much would I have received for it if I liad lost 
14%? ^Tur. 812,728. 

8. Prof. Winslow loses 16% by selling hjs library for 
$960 less tlian it cost ; what must he have received for it if 
he had gained 16% ? Am. 66960. 

». On opening a case of goods that cost me $1.20 a yard, 1 
nnd them slightly damaged; how shall I mark ihem that I 
may abate 25% and lose only 5% ? Atis. $1.52. 

10. A speculator sold two dwelling-hou-sea for 86090 each ; 
on one he gaiued 16%, and on the other he lost 16% ; how 
much vaa gained or lost by the sale? Ans. Lost, $320. 

11. A merchant bought a quantity of paper muslin @ 8/, 
wid marked it so that he could fall 9^% on his marked 
price and gain 25% on cost ; how must he mark it f 

Ans. Uf. 

12. Mr. Bmith's key for marking goods was " Republican 
if he marked some grenadines e.im and ga.ui&& av ^a.\. 

lli^ on the caet ; what was the ooat per jaxA^ Atw. Vl.^>&- 
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IS. Mr. Baker boI<] Mr. Albert a farm for $85 ma ten, 

uid lost 157d ou il; Mr. Albert sold tlie fariu afterword lo 

Ur. Hull, and made l&% ; did Mr. Hull pay more or leu 

tu acre than Mr. BakerT Atv. i2,'2o lea. 

OASB m. 

399> O-iven, the cost and the profit or loaa or tA« 
^etllnff pi-lce, to find the rate. 

HEKTAI. EXEHCIBES. 

1. A man bouglil a watch fur tSD, anil sold it at a sain of %Vi\ 
what wag hia gain p«r oiai.t 

SULUTION.— ir □□ t.% he gained tlS, on (1 lie gained ^ of tl5, Wlilid 
iB tiSiUr tA: aud ou tlUO be would ^a 100 times C^, whluh arafWi 
it tM , hence the gain Is 30 per cent, 

2. If a coal dealer buys coal (^ $5. and aella it at a gain of $2, 
-what U bis gain per ceoL? 

3. Suld a set of parlor furniture which cost $500 for %«t5 ■ what 
was the loaB per cent.T 

1. What % IB gained by aelling goods at dmMe their cnst? Whni 
% is lost by selling them at oae-hiilf their coat? 

5. A grocer buys a quantity of A No. 1 mackerel at $20 a barrel, 
and relaiU them at 15f a lb.; what is his gain % ? 

S. If a miller takes 3} quarts out of every bushel he grind* for 
loll, what ^ does be lake for toll ? 

1. If goods are bought at 30;% below market price and sold at 1SJ( 
below that price, what is the gain fe V 

8. I bought a lot of goods at 5^ below current prices, and sold 
them 6 % above those prices ; what was my gain % 1 

9. I imported a quantity of foreign goods, but some of them bav 
lug got wet on the voyage, I sold Ihciii at a loes of -^ uf their coat,' 
what was my loss % ? 

10. A lady sold some silk for |1S, and thereby cleared ^ of tbll 
money ; what would she have lost %, if she had aold it for $6? 



1. A maD bought a horse for $200 and sold it at a In.-^ 
of llfO; what was the loss per ceatF 

SoLCTiON. — Since |21)(>, Lhe ba»c, muidplied by opebatioit. 
the raU. miuoIb $20, the rate must equal £20 divided C'in_Lj»nA-^ in 
bjJ200, whiohiB.IO,oriOS. *-U-^*a)Q=JU 

JBllle I. — Divide Ike profit or loss by the coat, lo find On 
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Role II. — Divide the difference between the eott and the 

§eUing price by the cost, to find the Tate. 

2. Some muslia was bouj^bl for 8^p a yard and sold for 
I2|^; what was the gain % f Ans. 50%. 

3. I Bold a lot of ilamaged goods that cost me $.34 a 
yard for $.63; what waa the loss per cont.? Ang.2b%. 

4. If 1 buy paper at $3.50 a ream and sell it at 2bf i 
quire, what is the gain fe ? Ans. 42^%. 

6. If I buy at 20 and 10% off and sell for 20 aud 10» 
on, what S do I gain ? Ans. 83i ^. 

& Bought valentines at 25, 20 and 10% ofi' and sold for 
10 and 5'/d on; what per eeiit. did I gain? Anx. 113g%. 

I. I bought ft lot ol' goods for Ibfc below market priue, 
and nold tbem for 15% above market price; what % did I 
clear? Ans. Sb-^%. 

8. A man shipped 600 barrels of Sour, and lost 16^% of 
itbyastorm; he sold TSJi of the remainder ; what % of 
the whole remained ? Am. 20f %. 

9. Mr. Jackson bought 500 shares of miniog stock for 
(9000, and sold 400 shares for what they all cost ; required 
the gain per cent. Ans. 25%. 

10. Henry sold hia horse and carriage for $450, and 
thereby cleared ^ of tliis money; what would he have 
gained % by selling them for $390 ? Ana. 8Jfo- 

k 1 1. 1 bought a watch for $120, and set such a price OD it 
that after falling $12, 1 still made 15% on the purchase; 
what % did I abate from the asking price 7 Ann. 8%. 

IS, A lady sold her piano for $350, aud thereby cleared 
20% of this money ; what would she have gained %. if she 
had received $70 more thau she did ? Ann. 50%. 

IS. Mr. Marble bought a lot of cassimeres @ $li.T5, and 
marked ihem n.noi, his key being "Joho Marble;" what 
was his gain % at the marked price ? Ans. 18%. 

14. I offered my bouse for sale at 35% advance on its 
east, but finding no purchasers at that price it was finally 
eold at 35% less than was tirst asked; what was the ga.i.u 
or loss ^ f Ana. \iOai6 V^Via - 
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COMMISSION. 



1 



r 



396. CommisBion is a. percentnge paid to ao agent 
the trausactioii of busiucsH. 

SO?. An Agent is a person who transacts business for an- 
oiher ; lie is ofteu called a Commission Merchant, a Faetor, etc. 

39S. The Base in CommiaBion is tbe aetnal amount o( 
the sale, purchase, coUeclion, or exchange. 

899. The Net Proceeds is tbe sum left after tbe com- 
niaaion and charges have been deducted from the amonnt of 
a sale or collectioa. 

400. The Entire Cost is the sum obtaiaed by adding 
the commission and charges to the amount of a purebase. 

401. The Quantities considered are : 1. The AmoMid 
tQld,buv,ghl, etc.; 2. The Rate of Commisnion; 3. The Coii^ 
mission ; t. The Entire Goat or Net Proceeds. 

The goodK forwarded lu be sold on commiHaloD are called i BOamgir 
mmt; the person sending them is called Llie eaaagnor; and the peraon U 
whom [hey are sent, the (maignte, or Faetor. An agent reaicfing It ■ 
gr«at dUtante &om his employer, is oneii called a corrapondent; the nr- 
ion tor whom an agent dues Iiusinrsa is called tlie Principol. 

CASS I. 

4V3. Given, the base and rate to find the voininis- 
fion or net prvceeds, ov entire costt 

1. An a^nt bought a house for $S65Q, bis rate of coi» 
miasioD being 3^% ; what was his commiasioaf 

8oi.imoN.— The commisaion was . 
which equals (302.75. 

(302.76 
Rule I. — Multiply the base by Ike rate, to find the commil> 
•wm. 

Rule II Multiply the base by 1 minus the rate, lo find 

Ike net proceeds ; or by 1 plug the rale, to find the entire cod. 

WRi'rrKS EXEiicisBs. 

S. A factor boM goo4a lo X-tift ^■tfi'a\j.a\. «\ V.^-?i'*i,TaiiM»f 

commission being 3^%-, Te<\>iwe,i V'&ft lyiwvwvs^vwtt »a&.^ 

amoant paid over. Atx*. V\^^^ -^S, ^, 
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. A Bells $5472 worth of drj goods, charging 3^^^ com- 
3 and Hfo for insuring paymeat; what sum will ha 
remit to his employer ? Am. $5212.08. 

4. A lawyer having a debt of $1536 to collect, compro- 
raises for 95% ; what is bis commissioo at i^%, and what 
does he remit to his employer f A ns. Com. $65.66. 

6. My agent bought 40 horses for $150 each, and paid$25 
for their keeping and $80 for transportation ; hts cominission 
was S^fo ; what did the horses cost me? Aits. $6316. 

, 6. What would be the net proceeds of a sale of 450 bbl. of 
>rime mess pork @ $17. 12^, allowing 2^% commission, and 
paying 5^ a barrel storage for 30 days? Ann. $7491.09. 

7. A tax collector had a warrant for $25,850, upon which 
h« collected 813,500 at 1^^, and the balance at 2^%; 
required the amount of the collector's fees. Ans. $521.25. 

8. An architect was employed to erect a city hal! which 
cost $75,000, and was allowed g% far plans and speciGca- 
tious, and 1^% for snperintendence ; but on settling accounts 
be claimed $1500 ; how much did he overcharge the city 7 

^An^. $93 75. 
CASE II. 
403* Given, the mte and the cotiimimHon or llie net 
proceeds vr t/ut entire coat, to find the base. 

1. An agent receives $84 commission for buying goods, at 
the rate of 1^%, what was the cost of the goods ? 

SoLOTiON. — Al a comniisHion of Ijjt, .OIJ times operatjok*, 
tlie coet of the poods eqaals the cortimlssioii, which gj 

bfS4; henco^ ^e <ywl equals M divided by .01^, -- 
which we find is (6300. -"'s 

2. An agent receives $4920 to be invested in G&<4on 
after retaining his commission, 2^%; required the amount 
invested. 

Solution. — The sum t 
21% of itaeti; .equals 1.0 
equals $4920. If 1.02) li 
tbenmeqiials$4920 rlividcd by 1.02J, which n 
is $4800. 

Rule I. — Divide the commtsffion by the rale, to Jvci *lx» 
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>e invested, increased b 
limes the euiu, whici 
m equals $492C 



248 NORMAL UNION ARITHMBTIO. 

Rule II. — Divide the net proceeds by 1 minus the rate^ or 
the entire cost by 1 plus the rate, to find the bcue, 

IVRITTESN KXBRCISBS. 

3. A lawyer's commissioD for making collections for a firm 
at 2^% is $1600; how mach did he collect? Ana. $64,000. 

4. A miller sent his Detroit agent $9270 to be iavested in 
flour, after deducting his commission of 3% ; what was the 
commission? Ans, $270. 

5. ^n agent buys hides on commission, at j%, and pays 
$25 for cartage; the entire bill was $4558.75; what was the 
commission? Ans. $33.75. 

6. A commission merchant ^ells goods for a party at 1^%, 
and charges 2^% for guaranteeing the payment of the 
money ; his commission was $284.25 ; required the amount 
of goods sold. Ans. $7580. 

7. A cotton factor received $1132.71 to invest in cotton 
at $.24 a pound, deducting S^% commission ; how many 
pounds did he buy ? Ans. 4560 lbs. 

8. An agent bought 40 horses on commission, at 4^% ; he 
paid $25 for keeping and $50 for transportation, which, with 
his commission, amounted to f 345 ; what did the horses cost 
apiece ? Ans. $150. 

0^ I sold some goods on commission at 5%, through an 
agent, who charged me 3% ; my commission, after paying 
my agent, was $388 ; required the agent's commission, my 
commission, and the money paid to my employers. 

Ans. My com., $970 ; agent's, $582 ; sum paid, $18,430. 

CASE m. 

404. G-ivefif the base and the cotnmissian or fJie net 
proceeds or the entire cost, to find the rate. 

1. A commission merchant collects $7860, and his cono* 
mission was $393 ; required the rate of commission. 

Solution. — The commission, $393, equals the operation. 
base, $7860, multiplied by the rale ; hence, the roU $393 

equals $393 divided by $7860, which we find is .05, r=^^ = .05 

or 5%. *^^^^ 

£ll76 I. — Divide (?ie commissiou b\| iKe ba%«, to find the 
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Bole n. — Divide the difference Lelween the base a^id the 
net-prooeeda or the entire cod, by tlie base, to find Oie rate. 



WRITTEN I 

2. A facior sold some laad, aud paid over $77*3.10, re- 
lainiog $1 17.90 as commission ; required the rate. 

A,,,. li%. 
,' S. An agent boagbt some dour, paid $51^ storage, aud 
charged $180 commissioo ; bis entire bill wag $8234^; what 
was the rate of commission ? Ann. 2^%. 

4. I sold a consignment of cotton goods through au agent 
for $2500; my commission was $H2.50, and I paid the 
agent $37.50; what was tlie rate of commission of each J 
Am. Mine, 4|% ; Agent's 1^%. 

&. My factor sold a consignment of sugar for which he 
remitted a note for 88500; he charged $127.50 for guaran- 
teeing payment and $191.25 for coniraissioa ; what was his 
rate of commission aud of guaranty? 

Ana. Com. 2^% ; guaranty, lj%. 

STOCKS AND DITIDENDS. 
405> A Compaay is an association of individuals for 
ihe transaction of business. 

406. A Oorporation is a company regulated iu its 
operations by a general law or a special charter. 

407. The Stock of a company is the capital invested in 
the business. The owners of stock are called Slockiioldera, 

408. A Share is one of the equal parts into which the 
Block is divided. A share is usually $50 or $100. 

409. An InstaUment is a sum rcquiri'd of stockholder! 
as a payment on their subscriptiou. 

410. A Dividend ia a sum paid to stockholderd out of 
the gains of the company 

411. An Assessment is a sum required of stockholdeii 
10 meet the expenditures or losses of the company. 
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41S. The Base upoa wbicb dividends and aBsessmeou 
ftfe estimated is this original or par value of the stock. 

413. Tlie QuaDtitiea considered are as follows: 1. Tha 

Stock; 2. The Rale; 3. The Dividend or Assessmffitt. 

CASB I. 

414. Olven, tlie uttick mid rtife of Mi'identt or a*- 
tenmneiit, to find the diviiletut or aKnenginettt. 

I. A owDB $20,000 of tbe stock of a btLok which declaree 
k dividend or Sfe ; what is bis dividend? 



I 



Solution. — IT A limi (20,000 worth of stock, and $20000 

the bank decUres it dividend of 8jl, his divideod is ns 

.O8to.W,00O,.hicH.»16OO. jjj^ 

Rule. — Multiply the par value of the tlock by the fa<B, 

to find the dioidend or assessment. 

NoTi. — It la orteD coavBiiiKQt to find Ibe result by molUplytng; Use dt<b 
deud or auewmeDt on one etiare bj Uie number of sLonu. 

H'RITTKS BXERCtSKS 

2. Misa Atherton bought 78 shares of Reading R. E 
Btflck, at $50; the company declares a dividend of 4%; 
what is her divideud? Ana. S15G.O0.- 

8. Miss Lyie owns 65 shares, at (50, in an insuranoe 
company, wbicb on account of losses, requires an aBBes» 
ment of 2^ per cent. ; what does she pay ? Jne. $81.25. 

4. The Union gas company, whose stock is $785,000, 
declares a semi-anDual dividend of 3^ per cent.; required 
tbe amount of dividend. Ans. g314T5. 

5. A has 40 ehares, $50 each, of stock in a bank, wbicii 
declares a dividend of bfg ; what is A's dividend, and how 
many shares of Block would it buy at par ? J n-f. 2 sharee. 

6. A man owns 50 shares of Salem turnpike stock ($100), 
the company declares a dividend of 8%, payable id stock; 
how many shares will be then own? Ans, 54 shares. 

7. A company whose capital ie $250,000, pays a dividend 
of $84 on 24 shares ($100), aud reserves as a surplua, 
$6760; what were tbe ueleBTamga? Ans. %lio\0 
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CASK II. 
413> dtien, the rate and tlie divitl«nd or < 
tnetU, or the result of increase or decrease of stock, to 
fitut tlte stock. 

1. A bank divides $8400 among the stockholdere, b«ing 
the amoant or T% dividend; required tbe whole amouot of 
dtock. 

SoLtrriON.— If (8400 is 7S6 of the stock, 
then .07 limes ibe lUxk equals f S400 ; heoce, ES400 
the gloci eouttls f8400 divided by .07, wliich 
^$120000. 

Rule I. — Divide the divridend or assensimeM by the rate, to 
find tbe stock. 

Role II. — Divide the result of increase by 1 plus the 
rate, or the remtll of decrease by 1 minus the rale, to find 
the stock. 

IVRITTEH BXKRCISBS. 

S. I received $880 (toiu a 5^ per cenL dividend; how 



=$120000, Aia. 



much Block do I own? 

8. I receive $279 as my share of a 9' 
many shares, at $50 each, do I own 7 

4. A company divides $72000 among i 
tbe result of an 8% dividend ; what is 1 
he owns ^ of the entire stock ? 

D. A lady receives $1260 dividend at 1%; required tbe 
amount of stock she owns and the number of shares, valued 
at $50 each. Ans. 360 sharea. 

6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; how many shares 
bow many has be now, shares at $50 'f 

7. A gentleman received 7 shares d 
hia share of a dfo dividend ; how m. 
$50, did be then own ? 

8. In 1864 I received a stock dividend of 25% in the 
Camden and Amboy Railroad, and I then had SO shares, ai 
|100 each) how many shares had I at Gret? 

Ana. %^ %'5i6ift» 



Ans. $16000. 
dividend ; bow 
Ans. 62 shares. 
3 stockholders, as 
's stock, provided 
Ana. $112500. 



be at &rst, aad 
Ans. 1456. 
Lud $25 in money, as 
any shares, valued at 
Ans. 132 shares. 
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9. I received a stock dividend of 10% in an oil company 
, in March, 1865, and a similar dividend of 12% in Novem- 

V/ ber ; 1 then owned 308 shares at $25 ; how manj shares had 
1 at the beginning of the year ? Ana. 250 shares. 

10. The expenses of an insurance company, capital 
$400,000, are 75% of the gross earnings; it reserves 

/ $10,000 and pays a dividend of 4^% ; what were the gross 
earnings? Aru. $112,000. 

OASB m. 

416. Given f the stock and dividend or as9eJmnewtf 
or result of increcLse or flecrease of stock, to find the 
rate. 

1. A company whose stock is $840000, clears $56000 in'B 
year ; what rate of dividend can it declare ? 

Solution. — Since the dividend is some per operation. 

cent, of the stock, the base, $840000, multiphed 56000 

by the raJU equals $56000 ; hence, the rale equals ^^^^^ =.06}, ilM. 

$56000 divided by $840000, which equals .06}. 840000 

Rule I. — Divide the dividend or assessment by the stcct, 
to find the rate. 

Rule II. — Divide the difference between the stock and tke 
result of increase or decrease, by the stock, to find the rate, 

WKITTKM KXKRCISBS. 

2. A company whose stock is $125000, requires an assess- 
ment of S1875 ; what was the rate? Aiis. 1^%. 

a. Mr. A OWQS 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was the rate? Ans. 6|%. 

4. The earnings of a canal company for 6 months are 
$70000, the stock is $2,330,000; if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
13 the surplus ? Ans, 3% ; $100 surplus. 

5. A owns 70 shares ($100) in a railroad company whose 
.' stock is $4000000, and his dividend is $402.50; required 

the rate of dividend, and the whole dividend. Ans 5 j%. 

6. After receiving a stock dividend, I had 73 shares ($50) 
and $10 toward another share ; what was the rate of divi- 

dend, if I had 61 sharea al ^x&\.1 A-a^ W^. 



V FAK, PREMIUM, AND DISCOUNT. 268 

7. 1 hold 350 shares iq s Tittsburg^h gas company ($50), 
and received two Btouk dirideudu, the Grfii amouallug to 42 
shares, aad the second to 58 sbarue and $40 ; what were the 
rates of dividend? Ans. 12% and \b<^c. 

PAR, PREMIUM, AND DISCOUNT. 

417. Gapital is property conaiBting or Money, Bondt. 
SlocJcg, Dra/U, etc. 

418. Drafts, Checks, and Bills of Exchange are wriv 
t«n orders for the payment of Dioney at some definit* place. 

419. Stocks is a general name applied to the scrip or 
bonds of a corporatioa, and to government bonds and public 
Dec uri ties. 

430. Scrip or Certificates of Stock are the papers 
issued by a corporation to its siockholders, as evidence of 
the namber of shares belonging to each respectively. 

421. Bonds are written or printed obligations to pay uer- 
tain sums of money at or before a speciBed time. 

4S2. State Stocks or United States Stocks are bonds 
of a State, or of the United States, payable at some future 
time, with int«rest at a fixed rate. 

423. The Par Value of capital is ibo value marked on 
Us face, called the nominal value or face. 

434. The Real Value or Market Value of capiul ia 
what it will sell for, 

435. Capital is Above Par,ar at a premium or adeance. 
when it sells for more than its Dominal value. Capital is 
below par, or at a ditcowU, when it sella for less than its 
nominal value. 

The slock of acompsny will genemlly be above jibt when the compan; 
is doing ■ liicralive busineaii, and below pur when it ia doing a poor 
bujincsB. The slock of a town, dty, etc.. varjeg accordiog lo die confi- 
dence in its secorilj, the fluctiiiitioos of die money market, etc 

Besides bonds, the U. 6. GovemineDt issoes itota, payable on ilemaod 
wilLout inlerest, which are a. legal tender for all debia due the Uni'eH 
StalUB eii.'ept duciea. These noles, called "greenbacks," are, logethai 
with nous issned bjlhe Nalional Banks, the piesenl. circn.\av\TL^tt\eSwaii, 
mad ve called eurreaey. 



» 
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If the currency bewDiea depreciBted in value, gold becoinn BU otgMl 
of inTcatineDt, the same as stocks. The tbJug of gold being fixed, iH 
BuduBlJoiu iu price indicBtc the cbuif^vs in liie v&lue of the caireDcj, 
Thus, when gold u uid to be U a jnwiiiutn, currency is rcatl; st a du- 

426. The Base upon which premiam aad discoDnt ve 
estimated is the par value. 

4S7. The Quantitiea coaeidered are four: 1. The Par 



Value: 2 


The 


Rate: 




The iiea; 


yalu^ 








Note. — The probi 
the ulea &ad eitba 


IDS nniler this snbject &re 
uges being regarded u & 


loWed without brokerage- 
joct without the aid of I 



CASK I. 

42S> Given, the par value and the rate of premium 
or discount, to find the premium or discount or real 
value. 

I. A broker bought 25 ehares of stock ($50), M 5^ 
preminm ; required the preminm and cost, or reai value. 

SotcnoN.— The par value of 25 operitios. 

(1250; and the premium at h% u nc ' 

.05 timea fl250, which i» $62.50; .--'^ 

pjid this, added to the par value, $62.50. preminm. 

equaiB $1312.50, the real value. 1 ™" 

$1312.50, real Tatua 

Rule I — Multiply the par oalue by the rate, to find Dtf. 
preTnium or discount. 

Rule II- — Multiply the par value by 1 plus the rate of 
premium, or by 1 minus the rate of discount, to find Oit 
real value. 

WBITTCn EXEROIBEH. 

i. B Buid 46 ghares of bank atock ($100), at 3% diecount; 
ruquired the discount aud real value. Ans. $44G2. 

3. la 1S58, I Bold a $20 note od an Ohio bank, at }% di^ 
count ; what did I receive for it ? Ans. $19,8 

4. When gold was at a premium of lOiJt a broker paid cop 
rancj for $660 in gold ; how much currency did he pay f 

Am. He paid 9B1S.80. 



PAR, PR 



AND DISCOUNT. 



256 



6. A speculator bought 35 shares of bank stock ({100), at 
3^% discount, and sold it at l^% premium; what was his 
gain r Ana. $16(5.35. 

6. A banker bought 48 shares (|100) of canal stock, at 
&% premium, and paid for them with S50()0 in drafts, at 
3i% discount, aud the balance in cash ; how much cash did 
be pay? Ans. $250.60. 

7. A lady exchanged 45 shares ($100) railroad stock, at 
i^fo discount, for TO shares of bauk stock ($50), at 5% 
premium, receiving the difference ia cash ; "what amount of 
cash did she receive ? Ann. $636. 

CASK II. 

4S9. Given, the rate and the premium or discount 
or the real value, to find the par value. 

1. A man sold some securities at a discount of 5^, receiv- 
ing $120 less than their face ; what was their face value? 
SoioTios.— If the discount at 6% ia $120, ofebation. 

Iheo .05 times the por value eqiiala ?120; hence, «120-^ 05^82400 
thepor va/u«equals$120iiivided by.Od, which we 
nnd ia $2400. 

Rule I. — Divide the premium or discount by the rate, to 
find the par value. 

Role n. — Divide the real value by 1 plus the rate of 
premium, or by I minus the rate of discount, to find the far 
value, 

WRITTEN EXERCUTSS. 

a. B sold some stocks a 
what was their par value? 

3. Tbe premium on a draft at | 
lace of the draft and its value. 

4. Mr. Allen paid $2587.50 for i 
required its face and the premium. 

i. Mr. Jones paid $5926.50 for bai 
how many shares ($100) did he buy '! 

6. Bold stock bought at par, at an 
C145 ; bow many shares (SfiO) did I a 



atid gained $310; 
.,4718. $6000. 
<fe was $.90 ; required the 

Ans. $130.ItO. 
L bond, at %^% premium ; 

Ans. Face, $3500. 
ik stock, at 9]^ premium; 

advance of 3J^, aud gained 
leU V Am. 87 
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7. Miss Hartman sold 140 shares of Colombia Natk 
bank stock at $54 a share, premium 8 % ; required the pt^ vi 
of a share and entire premium. Arts, $50; Prem. $56( 

8. I gave a draft worth |% premium, for 75 sharee 
turnpike stock ($50) at 3% discount; what was the face 
the draft ? Arts. $3610.424- 



To be omitted nnless otherwise directed. 

9. I sold 40 shares of stock at a premium of 4^%, and reoe 
$180 advance; what was the par value of a share ? Am, llO 

10. A broker exchanged 700 shares of stock ($100), at 5% 
counts, for United States bonds ($100), at 5% premium, paying 
In money; how many did he get ? Am, 684 bond 

11. Mr. Fish bought a number of shares of bank stock (ISO), 
discount at 5 % being $200; \ of it he sold at par and the vostat 
advance; what was the average gain on each share ? 

^fM. $S.1I 

CASE lU. 

430. Chiven^ the par value and the real vaf»e 
tlie pretnium or discount^ to find tlie rate of premie 
or discount, 

1. I sold a note, drawn for $860, at a premium of $51. 
what was the rate of premium ? 

Solution. — Since the premium equals the par ope&atrui. 

value multiplied by the rate, $860 multiplied by 61.60 

the rate equals $51.60; hence, the rate equals $51.60 ' ==.06 

divided by $860, which we find is .06. ^^ 

Rule I. — Divide the preTnium or discount by the par t» 
to find the rate. 

Rule II Divide the difference between the real w 

and the par value by the par valuCf to find the rate, 

IVRITTEN EXKRCISBS. 

2. I bought a draft, drawn for $1680, at a discount 
$12.60; required the rate of discount. Ans. }^ 

8. Mr Peters bought 96 shares of railroad stock (| 
for $4476 ; what was the rate of discount? Ans. 6|9i 
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A. If he sells these 96 shares for £4699.80, what Is the rate of 
diteounl, tkndrztB of gain f Ans.S^^i^^. 

6. When gold was at a ijreiaium, Mr. Reed gave $7500 in 
short time notes, at 2J6 discouut, for S6i;!5 in gold ; what waa 
the rate of premium on the goUl ? Ans. 2U}t. 

6. A banker bought 10 shares of stock ($60) at a premium of 
10i%,andsoldthemfor5600; what was the giiin S on the trans- 
action ? Ans. S^jJ^ gam, 

BROKERAGE. 

431. Brokerage is a percentage charged bj broken for 
the tranaaction of busineas. 

432. A Broker is a person who buys or sells money, 
stocks, bills of exchange, real estate, etc., for others. A 
giock broker is one who deals in stocks, but is generally 
called simply a broker. 

433. The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their par 
value. 

434. The Rate is usually 1 ^, and will be bo understood 
when mi other rate is mentioned. In New York the rate is 
1 ^ on both bonds and stocks. 

435. The Quantities considered are: 1. The Par valve 
of the amount sold, bought, etc., 2. The Rate of Brokeraye; 

5. Thf> Brokerage: 4. The Market value of tlOO. or of I share; 

6. The Entire Cost, or Net Proeeedt. 

HoTBB.— 1. Siocin ttrs quntei) either at tba price of one share, orM U 
prfoeornoO olpajTttlQeof thestoclc, whfttaTerlMlliBparvBJooof ushaiv 
The mnnur method l» oseil In PhiUdelphla : the lauer tn New Tork. 

a. SfKjka are orten nuniea from therateof lateregt tfieyarawiUma.wo 
have I'H, *1'B, 6'b, eto. Tho Umo to run or Oate when diie wiinellinea glTse 
Cbe sniae ; as 4'e of 'OT. 

CASE L 

438. Given, the par value, the rate and tlte market 
vtttue, to fliul the brokerage, net proceeds or enttrt 

1. A broker bought for a party 15 shares Pennsylvania 



I 
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R. R. (150), rate or brokerage heiug 1%; rei 

brokerage. 

yoLOTioN. — The par value waa 15xf&0, 
(750. The hrokeragB was .00^ limes $760, f50xl5=t7M 

which equals $1,871. f760X.OOi=il.gJi 

Bule I. — Multiply the par valiw by the rate, to find At 
brokerage. 

Bnle II. — Multiply the par value by the market valw 
viinuji the rate, to find the net proceeds ; or by the marht 
value plus the rate, to find the entire cost. 

B.-Itl 

Id applying Iho rule. 

WRITTEN BXBRCISES. 

2. I bought through a. broker 46 sbareB of batik stoct 
($50) at par, brokerage being i%; required the brokemge, 
and the cost of the stock. Ans. $5.75. 

Sl A broker bougbt for me 76 shares of bank stock ($50| 
at il^; what did the stock cost me, the brokerage being i 
per cent. ? A7i». $3i;i!).50. 

4. Mr. Lyte aold ilirougli his banker 72 shares New Tort 
Central (CIOO), at 102} ; required the bmken^e, at |l%, aod Ml 
proceeds. Ans. Proceecla, $7398. 

5. My broker bought on my account 25 sbares Baok of 
North America ($100), at 150, and sold them at 161 ; whil 
Wan his commiasion and my profit? Av«. Profit. i^iiS.5fl. 

8. Shall I gain or lose if 1 buy 65 shares Nortberu Cet- 
Iral (|50) at 58^, and after receiviog two 4% diTidends sell 
them for 51^, brokerage ^^^i, interest on money not consid- 
ered? Ans. tST.dO gwu. 
CASS II. 

4S7. Gicett, the rate, the brokerage, or the »d 
proceedm, or entire cost, and the 'market value, fo jM 
tAe par value. 

I. A paid a broker 8150 for selling some drafta, at tbt 
fSM of 3^% ; what amomiv ot iTBS\ft 4\4 k« eell 7 



DROKERAQE. 

""SOLimoit,— Al a rate of 2i fi .025 times the pi 

value of the drafts equalit the brnkemgp, which in |150 

1150 ; hence Ihe par loiue equalfl (150 divideii by -i;^=f6000 

.025, which we find ia 56000. -OSo 

Rule I. — Divide the brokerage by the rale, to find the par 

Rl^e II. — Divide the net proceeds by the market valut 
jiiiviuj) the rate, or the entire cont by the market value jAvk 
Ihe rale, to find the par value. 

WBiTTEH exkrcise:b. 

2. 1 paid abroker $12.50 at |7c for buyiug N. Y. CeDtral 
($100); how mauy sbaren did be buy ? Ans. 100 shares. 

5. I paid my broker |4T1S.50 for nil investmeDt Id Mib- 
Bouri 6'b (100), at 94, including brokerage at ^% ; what was 
tbe par value of the bonds? Ans. (5000. 

4. I BPiil a New York broker a draft on Fisk k Hatch 
fur $4953, to cover aa investment iiinde by my order in 
llarlem Bailroad al 95 CII«0), and his eommission of ^% ; 
how many shares shall I receive? Ann. 52 sharee. 

a. My broker sold $3000 Philadelphia d's at 101^, and 
invested tbe proceeds in United Conipiinies of New Jersey 
Btoci at 131| ($100) j how many shares did be buy, broker- 
age at ifo ? Ans. 22 shares ; $128,75 surplus. 

SHPFX-SUSMTAST PSOBX.EUa. 

6- Mr. Westlako bmiglit PeuiiHylvaniri li. R. stock (»60) at 49|, 
and sold it at 63j; after payiiig brokcmge, be found be hOid -j. profit 
of (337.60; bow mauy shares did he bu7 ? Atu, 78. 

7. Wishing to meet a iiot« for 15000. I directed my broker to 
■ell BufficieDt West Pbila. Pass. Railway stock (9^0) to cover tbe 
uot« and brokeraKe; if tbe stoak was selling at 7S3, how man; 
■barcH must be sell, and wLat is the surplus ? Am. 64 sh. ; (34. 

6. I BOkl 25 Bliarus of Philadelphia National Bank (tlOO) at 15(1}, 
and directed tny broker to invest the prooueds in Norriaf jwn B. B. 
stock <(50) at 99; what is the amount of investment, after deduct- 
ing brokerage? At**. 39 shares; (40.37^ BOrplua. 
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CASE m. 

488. Given, the par value, and the brokerage, m 
ilie net proceeds, or entire coat, and the market wdne, 
to find tiie rate* 

1. A broker boaght Reading convertible coapon.7'B, par 

value $4000 ; his charge was $10 ; what was the rate of | 

brokerage ? 

Solution. — The brokerage, $10, equals the par opbbatiov. 

value, $4000, multiplied by the raU; hence, the rate *-ia 

equals $10 divided hj $4000, which we &[id is .00^, ^^■^"•^i 

Rule I. — Divide the brokerage by the par value, toJM 
the rate. 

Role II. — Divide the difference between the real value of 
the stock, and the net proceeds or entire cost, by the par 
value, to find the rate, 

WBITTEK EXERCISES. 

2. A broker buys 110 shares of gas stock, par valne $35 • 
share ; his charge was $6.87^ ; what was the rate of broker- 
age ? Ans, \% 

3. A broker, having purchased, according to order, $5600 
Rhode Island 6's at 110, informs me that the entire cost is 
$6188 ; what brokerage does he charge? Atut. J%. 

4. I sent a draft for $21250 to a Detroit broker, to invest 
iu Michigan 6's at 106; he remitted me a balance of $25; 
what rate of brokerage did he charge? Ans, J%. 

INCOME FROM INVESTMENTS. 

439. Investments in stocks, etc., may be made eitiier 
for interest on the money or for the increase of capital 

440. There are Several Classes of stocks, viz.: tbo^e 

of Corporations J States, and the General Oovernment, 

441. Bonds are distinguished as Registered and Coupoi^ 
Bonds. The Registered bonds are payable to order, a^d 
cannot be transferred without being indorsed. 

442. The Coupon bonds have coupons or certificates » 
interest attached to them, which may be cut off and the iotei^ 

est coiiected when du«. 
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443 The principal bonds of the United SUitea, called 
Oovernmeut Bonds, are the following: 

The 4'b of 1B07, which are 4^ bunds due 
are butb coupon aod registered, and the i 
teriy. 

The 4i's of I8»l, which are 4|^ bonds due in 1801, interest pay- 
•bio quttiturly, both ooupou aud registered. 

The ourroucy S's. Issued to aid in constnioting several railroads 
to the Pncifio. There are several series of these bonds, maturing 
roei>eutivelj in IHUS, 1801!, 16QT, 18B8, and 1809. 

Govenunent Bonds are so secure that they are much sought after 
for investment, and thus command a premium. This preniiiim 
usually becomes smaller cauli year, as the bonds approach ma- 

Wbeo the interest on bonds is payable in gold, and gold is at a 
premium, the income in currency is equal to the income iu gold, 
plus the premium. During the civil war, and for suvei'aJ yoan 
ftiterward, gold was at a premium. 

444. A Mortgage is a conditional cuuveyauce of prO' 
pertj 06 security for ibe payment of a debt. 

Sliould the intcretl not hu [iruniiitly paid, ibe mortgage may be /or* 
cioitd, and tlie properly is [hen aold by tbealierilf lo ihetiighest bidder, 
and the morlj^age paid off fmni llie proceeds. Property is UBUaJly nol 
mortgaged beyond h eertsln [lan of its value, in onler that tlie murt- 
vagee may be HCClirv frurn Ioks. X second tnor^cage is sumetiines giren, 
but tliifl cannot lie (Etid. In iuimi of foreclosure, till ihe lint is fully puld, 
and hence muy not be a very goml security. 

443. A Qroond-Rent is a Ssed rent paid for ground, 
^aerally used for building purposes. 

it is a common practice in some cities, when » person wishoi to build 
one or more houses, instead of bttymg the ground required, to agree to 

Cy the interein on iu vniue as rent, the cuntracc to continue in force *■ 
ig as the rent ia regularlv paid. Ground-rents are rtdranailt or vrT» 
dotmabU. Some cities, as l^hiladelphia, prohibit the iraue of any mora 
irredeemable ground -rents. 

JUorlgaga and ground-reait are not bought and sold at the Stock 
Exchange, bat conveyancws are frequently employed in the transaction, 
--the title and condition of the property must be examined, and the 

. . . >gh H 
•wmiitles in which trusl funds may be legally ii 



le property n 

pa{)era drawn up. WeU-seoured mortgages and groniJ-n 
:h high Esteem as safe inveslnnenls, tlial they a 



Inreatment to another, tb ore 
IG finit than wlil procure an 

itltliu; the BurDlus, 



wl oa ^^J 
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446. The Quantities considered are: 1. The ^nioHnl 
Invetled ; 2. The Rate of Dividend or Interest ; 3. The 
Income ; i. The Market Value of f 100, or of one sftorji 
6. Tha itfflte of /nconie. 



447. Oiv«ti, /Ac uinount of an inveattiient, the mar- 
ket value, and Uie rate vf ditiiietifl ui' interest, to/itiit 
the income. 

I. If I iuveBt $5100 ID tfo bonds at 85, what will be mj 
annual income from them f 

SoLCTlOB.^-Since for 85 oenw jou can buy OPERATIOH. 

(1 worjli of Stock foe $51U0 you <^ buy a. f5100--.85=t60M 

many dolliirB worlh of stock as $.85 is con- Sflofiov 07^*420 

taioed times in $5100, or $6000. The annual »"v""'^-v'=rM" 
income on this U $(iOOOX -07 which equals $420. 

Knle, — I. Divide the aTnounl invested by the market valiu, 
to find the par value. 

I I. Multiply the par value by ike rate to find Ae inooat. 

WKITTEUI BXBRCUBa, 

2, What annual income would I receive from tlGOSO invested 
In V. S. Pacific R. R. 6'a at 107 V Ans. $900. 

8. If I invest $.5631.25 in 6 S bonds at U-2i, what 13 my annail 
Income from this investment f Ana, $300 

4, I invested $5280 in United Companies of New Jersey, stocl 
costing me 13S, dividend 10^; what was my annual income froiD 
this investment ? Ans. $400. 

5. Misu Brown haa invested $8475 In 6^% railroad bonds A 
113, interest payable semi-unnually ; wbat will be her Mm!- 
annual Income from this investment ? Ans. $206.2S. 

e. A conveyancer sold a lot 25 ft. front and SO ft. deep « 
ground rent, redeemable on payment of $1500; what is tlw 
ground-rent at 6 Jb V Ane. $SD- 

J. Mr. Tompkins bought on ground-rent a lot 76 ft. front bf 
90 ft. deep, valued at $87.25 per foot front; what would be ff" 
ground-rent per foot front at 6^? Ana. $5i3|. 



IHOOXB FBOM IKTEST KEIIT8. 
SUFE>Z.EKEirTAST FR0SI.X3O. 



8. I made t^OOO bj a speculation, and wishing to invest it per- 
manently, I bought tSOOO 6% bonds at llTj, and Invested all Uie 
mmainder possible la 4}% bonda M llOj^ (denomiuations as low *» 
950); nliat Hurplus remained, brokerage ffi, and wbat was the an- 
nual income ? Ant. Sur., (50.75; In., (235. 7B. 

9. Mm. Warner bas (10,000 railroad 6'b, quoted at 103}; would 
Bbe increase or dimiuiHli her annual income if she abould sell them 
andbuy with the proceeds 7^ bonds at 110^? An*. Increase, 168. 

10. When gold was at a premium of 12ti6, Mr. Barton conveyed 
a lot on a 6^ ground-ieat, payable in ^old, and redeemable on pay- 
ment of (4500; at what sum in currency must it be made redeema- 
ble to realize an equivalent rent, and what is the ground-rent in 
ourrency ? Aiit. (5082.50; Rent, (308,75. 



448. Given, the income, the rate of dividend., and the 
market value, to find the amount invested. 

1, When 5S gas bonda are selUng at 110, how much must be 
invested to produce an income of (650 ? 

Sol DTION.— Since (1 of stock gives an opbkattoii. 

Income of (,05, to give an income of (550 (a50-i-.05— (llOOO 

it wUl require (550^-.05, or(11000;(nOOO (llOOOyl.lO— (13100 
of BtockatllOS will cost (11000X1.10, • -^ ^^ 

or (12100. 

Rule. — L FiTid the par value of the tioek by dividing the in- 
tome by Ike rate. 

IL Multiply the par value by the market value of 1 thare, to 
find the amount invested. 

WRrrTBN BXHRCISKS. 

2. A real estate dealer buys a 6 S ground-rent ot (300 per au- 
aum at par ; what does it cost bim ? Ans. (5000. 

8. A bouse subject to a ground-rent of (7S at 6Jt was sold for 
$ST50 ; what was its value 'f Ans. $7000. 

4. What sum must I invest in 6?t street railway bonds, at 
1194, to secure au annual income of (000, brokerage iib'f 
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fi. What sum must be inve3t«d inKentuckjr 6's,atl03,to;ield 
tnm a ^ear, brokerage i % ? ^n*. »I3525.75. 

6. When 41 )6 government bonds are selling at 105, wh»t sun 
must I invest in them to secure an inconie of 9900, looker- 
age i»? Ana.^im. 

*7. II I sell S8000 Obio 6's at 118, and bny sofBcient Georgii 
7's at 103 to yield SjGO income, how mnch shall I have left, bro- 
keniKe j^ oji sale and purchase / A.nt. tllSO. 

9- What must be the market value of Georgia 8's to nsUu 
7^ on the investment (" What must I pay for Heading coupon 
7's, to give an income at liifi ? Am. 85^; 103^. 

STJTFLBiCEXnAXn FROBT.EKa. 

To bo onilltfla DnloB8 otherwiBe directed. 

9. When gold was Belling at 115, Trhat must be paid for SJtgdlcl 
Dearing bonds to real izB 7% on tbe investment? Ant. 98f, 

10. What most be tbe market price of 3 % bonds, so that, broku- 
age i^, I may realize 4% on an investment? Ani. 134j. 

11. 1 boui;lit a lut SO ft. front and 85 ft, deep, at a ground renlol 
15.40 per ft. front; wliat would be the cost of the proper^, tb* 
ground rent being 6% of it ? .^ni. $4500. 

IS. How many shares of North PennBylvania R. R. ((50) »ttf, 
must be sold, that tlie proceeds, invested in Pennsylvania S^teA'a, 
at 115^, may give an income of $600, brokerage being oharged on 
sale and purcbase? Ana. 337 shares; $8.37} surplus. 

IS. Mr. Jankson sold $15000 Union Pacific T'a at 101^, and in 
vestad jiart of the proceeds in Illinois B's at 117|, euffioient to pro- 
duce an income of $750, and deposited the remainder, (brokelagt 
i^), in bank; what was his bank deposit ? Ant. $413.G( 

14. I had some California 7's, which brought me in an incom* 
of $546, hut preferring an investment nearer home, I decided to 
exchange them for Philadelphia Q'h; if the California bonds «er« 
worth 117 and the Philadelphia ICO, bow much muat I add to mj 
invcNtment to secure the same income, brokerage not considered? 
Ant. »429, 



^H IMCOME FROM INVBSTMEN 

CASK UL 

4-19. Given, tJie market value, and the i 
rule of dividcnU, to Jtnil the rate of itUera/t oti U^e itt- 
venUiietU, 

] . What per cent, of income will be realized- by purebasini; 
T% bonds at 95? 

SoLDTios. — fl of Htoek will coal ?.95, and operation. 

p«:<8 $.07 ; if on (.95 ihe gain ie *,07, on $1 il gj,^ 35^ (,7 , 

H lu maay per eeau as .UT -^."Ao, or Tj^g^. 

&ule. — Diaide the annual income or dividend of the Uo^k 
by its Tnarket value, to find the rate of income. 



2. What is the rate of iucome of New York Central 6'b bonght 
at 106? Am.saSb. 

S. Wben 8 fi bonds are selling at 101}, what per cent, will tbeae 
bonds jield ? Am. 5.7-f . 

4. I bought an irredeemable ground-reat of to4 per aimum for 
$850; what per cent, do I realize V Ans. 6^*- 

5. "Which is the better investment, 5^ bonds at IISJ, or4iS 
bonds at ] 101 ? -dns. The 5's. 

6. Mr. Hull bought a ground-rent of $450 for (6.575; what 
rate of income does it pay ? Ans. 6|if J6. 

P7- II r buy a (-5000 mortgage at 2}$ discount, interest at 0^, 
Mt rate of income do I receive on it ? Ana. 3AJI. 

To lie oiiiitUid unices olbBrwIac airecteil. 
8' Which the more profitable investment, Missouri 6'b at lOS, ov 
W. T. 7*8 at 120? Am. Mo. 6'b. 

ft. Mr. Rogers bongbt Michigan 7's at 112}, and afterwards ex- 
tb&Dged them for 6% bonds at 106}; nblch vraa the better invest- 
uent? An9. Mich. 7'a. 

10. WishiDg to make a permanent investment, I am recommended 
to take either S's at 70, 6'b at 86, or 7's at 90; which is the best 
investment? An*. 7's at 90. 
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GENERAL TAXES. 

450. A Tax is a sum of mooey aasessed 
property for public purpoaea. 

431. Taxes are oBseseed bj the national gorernmeat, t 
Btat«, couaty, or towQ. 

452. A Property Tax is a tax upon property. Tro- 
perty ia of two kiniia ; Real Estate and Personal Properly. 

453. Real Estate ib immo^alile property; ae land, 
buildings, etc. Personal Property ie movable property ; u 
money, stock, furniture, etc. 

454. A Poll Tax is a tax on the perBou. It is asseBiet] 
ID BOme states on each male citizen not esem'pl by law. 

455. An Assessment Boll is a IJBt or ecbedale conuio- 
ing the names of perBons taxed, the vatliatioa of their pro- 
perty, and the amount of their taxes. 

456. An Assessor is an ofGcer who appraises tlw pro 
perty and prepares the assessment roll. 

457. The Qtiantitles to be considered are : 1, The Ta» 
able Property; 2. The Rale of Taxation; 3. The Amount of 
Tax. 

Real ostate is often ssBessedby the proper offloer for not moreUiM 
J or j of itH real value. The value of parsonal property may IM 
given in b; the owner under oath, or if lie aegleots to do tliili, it !■ 
valued by tlie oCBoer. 

The b^rm poU a from the Gcriaaa ptMe, the head. A ptill tax u « 
tapiiation tax, (mm ihe Lalln oipuC, the beiiU. In Bume Stales ibeincaiM 
from B peraoD'a occupation is afisesaedat a Bmall sum and taxed. Moaer 
on interest secured by bond and mortgage JB tiLxed ui some States. 

After the taien have been assessed, each perBon receives a notice of hii 
taiiition, stating the day of appeal, when' he may appear before Uie proper 
officers Bjid show reasons for tmrreoting any miKiaken thai have been 

NoTi. — Government Taxes are taxes levied by the govenuncmt, Uwlnd< 
Ids Inlenul Revenne and Duties. Tbej will be eoaaider«d aoder tha had 
*ijM^ and OvMomt. 



SBNERAL TAXES. 267 

CASE I. 

458. Given, the Uix<ible property and the rate <tf 
Utir<ili<»i, to find ti^e amount of tax. 

I. The taxable property of a towo is $T94B00, and the 
rate of UxatioD $.009 on a. dollar ; what is the tax? 

SoLCTios.— If tlie lar ia $.000 ou opcbatiok, 

$1, OQ $79+800 it wUl be 7B481K) liines J7048OO X .009 = $7163.20 
{,009, or $7153.20. 

Kule. — Uulliply the amount of taxable property by the 
rale, to find the lax. 

n produced b; it ibould be added to 



WKITTEM EXEBCI8FS. 

2. The reui eatate of a town ie valueti at $640876, and the 
peraonal estate at $750472; there are also 250 polls, at $1.50 
each ; what ia the whole taz, the rate beintr 7 niilla on » 
dollar? Anx. $10n4.4:i(>. 

459. Table. — In the asBesBinent of taxes in a town, city, 
etc, a table is usually constructed by which the labor of cal- 
culation is greatly facilitated. The following table, based on 
the rate of $.01.5 to the dollar, is ueed in problems 3,4, 6, 6, 7, 



Prep. 


Tbi. 


Prop. 


Tai. 


Prop. 


Tai. 


Prop. 


Tfli. 


Prop. 


Tax. 




.010 




.15 


$100 


$1.50 


$1000 




*ioooo 


$150 


2 


.030 


20 


.30 


200 


3.00 


20UO 


HO 


aXHX 


300 


3 


.045 


30 


.45 


31X1 


4.50 


3000 


4.S 


HMNrf 


460 


4 


.000 


4U 


.60 


400 


6.00 


4000 


HO 


4(.(IU( 


600 


5 


.076 


60 


.75 


500 


7.50 


5000 


75 


50UUC 


760 


6 


.00 


60 


.90 


600 


9.00 


6000 


<m 


6U00C 


900 


7 


.105 


70 


l.Oo 


700 


10.50 


7000 


105 


7000C 


1060 


8 


.12 


SO 


1.'20 


SOO 


12.00 


8000 


IVO 


8000( 


1200 


9 


.l3o 


SO 


1.35 


900 


13.50 


9000 


136 


90000 


1360 



Find by the table A's tax, whose property is $7530, and wbo 
poll tax of $1.50. 



pays 



BOLCTiON.— We find from the table tlie Tax on ^7000— (105 

tax on $7000 is HOS; on (500 ie (7.50; on " . 600— 7.B0 

(80 is (1.20; under these write (1.60, the " 80— 1.20 

poll tax; the sum will bo lUe entire lax, " I poll— l.BO 

Whole tax— (llS.ao 



h 
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4. Find B'b tax, whose property is $9750, and who pajaTl 
tax of fl.OO. Ans. (147.25. 

&, A is worth (7895, und his sistfir $5<134 ; what is Lhe aggregate 
amount of their taxes ? Ana. (202.935, 

, 6. Mr. Mai'k'B property is assessed at (8500; lie pays for 1 poll 
"and .1^!^ on the income from his occupation, assessed at (800; 
what was his entire tax? .4ns. tl30.30. 

.7. Mr. Sidney's real estate ia valued at $75000 and his personal 
property at S86T0, both of which are assessed forlof their value; 
he pays a poll tax of (1.00, and also j $ on an estimated income 
of (1200 ; what is hi-s entiri- tax ? A'rs. •840.70. 

STTFPI.EME1JTART FKOBLEMS. 

To be omltitd unlexs oiherwlsa airected. 

8i Mr. Bhank'B property whs assessed at t35O0 last year, and bs 

paid .2S ft village tax, 1.025 % county tax, .4S f( bcIiooI tax, and tl.SS 

poll tai; what amount of taxes did he pay? An*. (01.631. 

9. I find 1 have been oGsetHed aB follows: Real estate (00,000; 
peraoDal property, tBSOO* money at interest, tlSiOOO; hicome from 
occupation, (1500; and 3 gold watches. I obtain an abalement ot 
-'{ on the real estate, ^ on the personal property, (5000 on money at 
Intereat, ( for occupation, and 1 gold watch; how tuiicb does tbit 
leaaen my tax, the rate being 4.0041, and one dollar for each watch? 
Am. (122.95. 
CASE U. 

460. Given, the rate of taxation, and the taar, or th« 
nnioiint left after payment of tax, to find t/ie amount 



1. What is the assessed value of propeny taxed $3T.&0, U 
the rate of 5 mills on a dollar ? 

Solution.— .\1 5 mills on ihe dollar, .005 operatiok. 

times the amount atwesseil equals thi! tai, wliieh t-n '^n 

is f;i7.50 ; hence iheiimminl ajiiak $37.50 divided -Jill'i" = $7hki 
bj .005, which we dud is (7600. -"O^ 

Role r. — Divide the lax by the rate, to find the amowitl 
Aasemed. 
Role II. — Divide the amounC left after payment of tax ty 
■ itM the rale. 
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ITRrFFKR EXKRCISBS. 

2. My tax is t37.80 at the rate of 4i mills on the dollar; re- 
quired the property. Ans. *8400. 

8» A 's entire tax l3 *305.60; he piy^a a poll tax of *1,S0; the 
rate is 8 mills on the dollar; what is the valuation of bis pro- 
pertj V -dns. »38000. 

4. I have <]2000 on interest, and my tax for money on inter- 
/ eat is t33.VT^, at 2^ mills on the dollar ; for how much money at 

iutereiit. am I overbLxed ? Ans. t2T00. 

5. A bridge was built by a certain town at a cost of (TdSO, 
whif'' was raised by a tax on tlie property-holders of SJ mills on 
u.^ dollar; the collector's commission was 2}$; what was tbe 
valuation of tlie projierty? Ans. $2215o&t.49. 

MOTB.— Tho coUtctui's conmilasion Is Included In thu tax. 

6. Mr. Mills paid one year .45 Jb townalup tax, .3^ .% county tax, 
r J£% school tax, and 91.00 poll tax; his whole tax was 9315.88; 

rAt was the value of his property ? Ana. #24800. 

401. (Jiveti, the tutKfffxeil value and the tn^., to ftuit 
the rate. 

1. A tax of $C3S7.50 is to be assessed in a town; tbe real 
estate is valued at $345000, and the personal property at 
$4T7&00; there are 420 polls, taxed @ (1.50; what is tbe 
rate of taxation? 

Solution, — The eulipe poll tax ie operation. 

f 1.50 multiplied by 420, wliivh in $630; |j 60x420^^30 

BubtiMting this fW^ the whole wx, we $C3e7..5b-Se3O=$57'57.50 
have rewainine J5757.W, the P™peny $5767.50-^?822500=.007 
[ax : dividing C5767.50 by $S22500, the 
niuaunl of property, we have 7 mills, 
[he tAS (ui f 1. 

Kale. — Divide the property tax by the amount of laxabU 
property, the quotient will be the rale of taxation. 

NoT«.— If there 1b n [loll tai, subirnrt It froni tho whole Ux baftii* 



CASK 111.,. 



3. A's property is valued at $7580. bis tas is ^5: i 
qnired the rate of taxation. Ann. .0046-m> 
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S. A tax of $17250 in to be 'aaaussed on a town; 'Ai 
real estate ia valued ai |860000 and ibe personal propertj 
at $250000; there are 500 polls, ea<^b uf wbk'b i« IHJcd 
11.50; what is the rate of taxation t Ana. f.OlJ'i. 

1. in a t-enaia school the expenaes are as follows : salarj 
of teacher, t500 ; fuel, f42.75; apparaliis, $32.50. Tl 
Bchool fund amounted to $125.26, and the rest of the e 
peuBea was paid by a rate bill; if the entire att«ndatic« 
was T2S0 days, what was C's bill, who sent 4 pupils SO da;§ 
each ? Am. $22.25. 

HEKTAI, EXERCIBES. 



1. How much currency will $50 in gold buy, when gold is 
premium of S$? 

2. How much gold can be bought for S2S0 In cmrencj, when gold 
ia at a premium of 10$C? 

3. If I take 10;% off and then another 10^ off, what i« the rau 
off: 

t. What is the actual rate ofl; when I take 80^ off and then 
another BO^ off! 

■ 5. What is the difference between 10^ off and 5 and 5J6 off? be- 
tween I5S6 off and 10 and B^ offt 

6. What is the difference between 20?& off and two lOJS't offT 
between 10% on and 6 and SJS on? 

7. How much <B 10 and 10<l off ? 80 and 10^ off? SO and SJI 
offr 20audS0%off? 20 and soft on? 

8. If an artiele is sold eu as to gain | on tbe coat, what is the gain 
per cunt.? 

9. I paid an ageul tSOO for selling a house for me; what did In- 
oeive for it, the rate of cotmnisBlon being l^ft? 

10. What cost S sbareaof banli stoelc at 102, brokerage ^Jit 

11. Requiredthecostof t4000 U. B. 4j's, at 108^, brokerage |!C. 

12. A bof bought oranges at f 3 a hundred, and sold ttaem for 9 
neati apiece ; what per cent, did he gain ? 

13. A miltinor sold some old-fashioned )iats at t^.60, wbiofa ml 
S5 fb below marked price; at what price were they inarked f 

14. A ladj bought some canal stock at So, and sold It atpUtgldt^' 
ing (600; how many shares at t50 each ? 

16. What percent, does stock, paying G% dividend*, yields 
iAougbttktW? B^ BtmikBall'iMt 
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■ SIMPLE INTEREST. 

^P 462. Interest ia money charged for tlie use of money. 
463. The Principal U the sum for which mteresl. ii 
charged. Interest b reckoned aa a percentage of the principal 
461. The Bate of iDteroBt is the rate per ceui ou tl ^or 
a certain time. The asual time is one ye&r. 

40A. The Time ia the period during which the mono; 

466. The Amount is the earn of the principal and inter- 



467> Simple Interest ii interest ou the principal only. 
Compound Interest is interest also on the interest. 

468. Leg'al Interest is intereBt at the rate dxed by 
law. It varied in different States in I8!)4 as foUowg : 



Stateb. 


RiTB 

56- 


Stat KB. 


RiTE 


States. 


Rath 
S6. 


AlftbamB. . . 


^ 


8 


KL-ntucky. . . 


"^ 


6 


North Dakota. 


7 


13 


Alaska. . . . 




10 


LoHisianft. . . 


5 


8 


Ohio 




8 


AriioriB . . . 




* 


Maine .... 


6 




Oklnhoma . . 


T 


13 


Arkansas . , 


e 




Maryland. . . 


6 




Oregon. . . . 






Calirornia . . 


7 




llasaacliuBettB. 


6 




Peon sylvan! a . 




6 


Colorado. . . 


8 




.\)iehig,in . . . 




8 


EChode lalanrl . 


6 




Conneclicnl . 


6 




MinneBOta. . . 






South Carolina. 






Delaware . . 


6 




MiasLSBippi . . 




10 


South Dakota. 


J 


12 


DiaLUolumbia. 






Mlasoiirl . . . 






Tennessee. . . 




e 


Floridft . . . 


8 




Montana . . . 






Teias .... 




10 


Georgia . . . 


7 




Nebraska . . . 


1 


10 


rtah 




» 


Idaho .... 


10 


Ifi 


Nevada .... 


^ 








6 


IllinoU. . . . 
Indiana . . 


I 


I 


NewHampsbire. 
New Jersey . . 


\ 


I 


VirgmU . . . 
Washington. . 


I 


6 

• 


Indian Ter. . 




10 


New Meiico. . 


b 




West Virginia. 




6 








New York. . . 




« 


Wisi^onsin . . 


6 


10 


Kdiisas . , 


l. 


10 


North Carolina. 


G 


g 


Wjotninp. . . 


12 


• 



The first Golunin Riien tba legs] rste; Mcond column, Ihe rats that ma; 
agreed upon ; thd * IndtcBieB no limit lo ihe rate. 

469. Usury is a rate of interest greater than the li 
allows. Various penalties are attached to taking usury. 

The legal rate in England and France is 5 ft; ami in Ireland, Cf 
and Nova Stotiaiseft. 

In notes, contracts, accounts, morlKageB, etc., when no rata la 
Bed, the ligal rate ia understood. 
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l^otos draw interest after thej become due, though interest is not 
tfooed in them ; and interest is reckoned on book accounts after the e]^ 
piration of the term of credit. 

470. The Quantities are fivek: 1. The Principal; 2.Ths 
Interest ; 3. The Rate; 4. The Time; 6. The AmourU. 

Note. — In computiD^ interest it is customar}' to reckon a month as ^ 
uf a year, and a day as ^ of a mouth. In dtsaling with the U. S. Qar*yn' 
ment, each day is 3^ ol a year. 

CASE I. 

471* Given, the prUicljMl, the rate per eetUmf oimI 
the time^ to find the interest or the amount, 

MENTAIi EXERCISES. 

1. What is the interest of $80 for '2 yr. 6 mo. at 6%? 

So: UTioN. — 6 months equal A or ^ of a year, which with 8 yr. equak 
2), or I years. At 6 per cent, for 1 yr., y^n of ^he principal eqoals ths 
interest) and for 3^ or § yr., $ times yfj or ^ or ^ of the principal eqash 
the interest, ^ of $80 equals $12. 

What is the interest of 

2. $60 for6yr. at 6%? 

8. $40 for 4 yr. at5%? 

4. $30 for 5 yr. at 4%? 

5. $600 for 2 yr. H mo. at 8 %? 



6. $300 for 4 yr. 6 mo. at 6^7 
1. $240 for S yr. 9 mo. at 8^t 

8. $330 for 7 yr. 6 mo. at 4%t 

9. $500for3yr. 7 mo. 6da, at 5^? 



10. What is the interest of $300 for 5 3rr. 3 mo. 18 da. at 10%? 

11. What is the interest of $500 for 2 yr. 2 mo. 12 da. at 5%? 

12. What is the amount of $50 for 2 yr. 8 mo. at 6 percent.? 

Remark. — We find that ^ or ^ of the principal equals the Interesti 
hence §| of the principal equals the amount; }| of $50==$.58. 

13. What Is the amount of $600 for 7 yr. 6 mo. at 6 per cent.? 

14. What is the amount of $300 for 8 yr. 10 mo. at 6 per centT 

METHOD FOR YEARS. 

I. What is the interest of $2400 for 6 yr. 7 mo. 15 da.,»t 

1%' 

8GL.UTIOX. — By reduction, we find that 6 yr. 7 mo. operation. 
15 da. e(]U5il8 6| yr. At 7%, .07 times $2400 equals S2400 

the interest for 1 year, which is $168 ; if the inter- m 

est for 1 year is $168, for 6^ yr. it Ls 6| times $168, —- 

vhich by multiplying we find is $1113. Hence the $168.00 

following ^1 

$1113.00 Am 

Rule. — I. Multiply the principal by the rate, and th/A 
product by the time expresaed in years^ to find the intertfi 

II. Add the interest to the priucxpal to find the amount. 



■ SIMPLE ISTEBEBT. 

WRITTBIf BXERCISBB. 

Required the interest 

B, Of $360 for 3 yr. 6 mo. at 7 St ? 

8. Of (940 for 7 yr. 8 mo. at fl it ? 

1. or »860 for 5 yr. 9 rao. at5»y 

6. Of S780 for 8 yr. 4 mo. at 7 »? 
. 6. Of *o90for3yr. 10 mo. at 8!6V 
I -7- 0(«1296forJ5yr. lOtno. 15 da. at6!6? 
L S. Uf 14080 for 3 yr. 3 mo. 9 da. at. S^? 



Alii. tS8.20. 
Ant. »432. 
Atim. (247. 

Ang. »1S(}.93. 
Ana. (4SG.84. 
.dm. (668.10. 



(88.20. y , 
432.40.// / 
347.23. L ./ 



BX.08=J0.38 

ix 8- M 

iX 18— ^003_ 

S0.403 



^^ ~^ BIX PER CENT. METHOD. 

472. The Six Per Cent. Method is Bo-called becauM 
the process is ba^ed upon that rate. 

I. What Li tbe interest of (itO for 6 yr. 8 mo. 18 da. at 6S6? 
Solution.— Tlio Int. of 31 fur 1 yr. LsWJ.OB, 

ftiid for 6 yr. it is 6 tiniea (0.03, or (O.Sfl. 

The Int. of (1 fur I mo., or A of a jear, la 
A of Of, or 1 of a ceut, and tlio lut, for 8 Qio, 
is 8 timea j nfa ceaC, or (0.04. 

The lilt, of *1 for 1 mo., or 30 da., is j of a 
cent, or 5 milU, and for I day it is Vs of 5 »* " 

millR, or i of a mill, anc! for 18 days it is 18 £96,73 

tiineH^ofamill,or(0.003. 

AddiuB these rosults, we Iiavu $0,403 as the Int. of fl for Oyr. 8 
mo. and 18 da., and on (240 it ie 24(1 times (0.403, or £96.72. 

RnJe.^I. Multiply the rnlf. .06, by the number of yean; take 
i of the number of montlis as cetitn. imd \, af tlie number of days ai 
mills: iheir sum will be Ike interest of %\ for the given, tiine at 6S. 

II. MuUipb/ this ifum by the principal, and Ike product vriU 
be the itUereil of the prir^eipal o( 6 ^. For any other rale, lake 
ag many sixths of thin interest as the rate it of tix. 

Kaif Uie uiiiDli<.'r of montht ror cenU. Die., as before. 

ptlbH uiiuiliErodAiviiu nilla, u.nd uiuiltplf Uieium l>y luii/ilieprwiapal. 
1 Tbo laathiwl for rlays popolttrly esprpsswl la, ■■Jfuillpjp liallari bn dau' 
Mnd dividr lit/ MOn." 

WItlTTBN BXBltCISKS. 



Uequired tlie iul«resl 
2. Of *:J.W tor 3 yr. 4 mo. 13 da. at 6». 
a. Of $it75 for 5 yr. 6 mo. 6 da. at Gjt. 
4. Of (8.14 for 9 yr. 10 mo. 15da. at li^. 
&. Of (45.95 Cor 8yr. e lao, 24 da. at 7^. 



Am. ire.ic. 
Ana. f32a.72i. 
Ans. (494. 14|. 



14|. I 
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«. Of $23.75 for 7 yr. 7 mo. 21 da. at fi %. An*. »9.07+. 

7. Uf (^25 for 9yr. Smo. 14da. at 8$. ^n*. (.24}+. 

8. $14T.37i,4yr. Umo. I3da.,7». ^na. $51,094. 

9. WaS-fiSi.Byr. 9mo. nda.,8?6. .dns. $559.61+. 

10. $387.18(, lOyr. 7mo. 7da.. l(J?i. Ans. $410.63+. 

11. $670.05,3jr. 5lno. 6da.,6iS6. Jus. I127.11+. 
12 tSeo.Sli, 5yr.i) mo. 17da.,7J%. Jns. $440.66+. 

THE 61) DAY METHOD. 

473. At 6* a year, the rate for 2 mo., or 60dtL,ial% 



hence /or SO da., rio of the principal equals the interest. 

this we have the following method called lAe60 Day Mdhod. 

Rule. — PoirU off tmo placet in the principal for the inleral 
Jor 60 days, and take mulliplee or aliquot part* of this ialertd 
for ony other number of days. 

1. What is the interest of $360 at 6?t for 86da.P for 96da.? 

Soi-DTiON.— Polutinp off two pUoea 
y/n bave $3.60, the Int. for 60dii.; tlieu 
take T^ of $3,60, wb have $0.36, tbe Int. 
for 6 da.; then tha Bum of these ml«r- 
ests. ur $3.96, ie the iuterest for 66 da. 



SOLUTiOB.— Pointing off two places 
WB have $3.60, tbe lut. for 60 da.; take 
i of $3.60 for the Int. for 80 da.; and ^ 
of $3.60 for the Int. for 6da.; their sum 
la tbe Int. for 96 da. 



OPSOATION. 

$3.60— Int. for 60 da. 

.86— '■ " 6d». 

{3,96— " " eoda. 

OFEBATIOH. 

$3.60- Int. fin- «0 da. 
1,80- " " Mda. 
_;36— " ■■ eda. 
$5.76— " " 96d». 



2. Find the Int. of $720, atejt, for 6 mo. 12dft. Forl28dh 



' " 6mo.(3X2mo.) 
' " lOda. (iof 60(]a.) 
___ ' " 3 da. (I of 10 da.) 
$83.04— Int. for6 mo. 12da. 



$16,3' 



VfRlTTViH EXEBCISBB. 

Required the interest 

3. Ot (1500 for 4 mo. at 6%. 

4. Ot t7S0 for 10 mo. at e%. 

6. Of $960 for 2 mo. 9 da. at B%. 
t. Of $1260 for 33 da. at ess. 

7. Ot 1800 for 63 da. at 6*. 
$. Of $160 for 136 da. at%*. 



Ana.taa. 

Ana. $11.04. 
Ana. 18.93. 



^M BIKPLE INTEREST. ilO 

9. Of 1840 for 3 mo. 28 da. al 11%. Am. lIB.dS. 

10. Of »1350 for 4 mo. -JH ila. al 7 %. Am. (3S.21— . 

11. Of S250 for 1 yr. 9 mu. 12 da. at 7 ». vlna. $31.21—. 

12. Of »S75 for 2 yr. a mo. 24 da. at S». Ans. {162.17—. 
IS. Of f27.^..Wfor2yr.8mo. 15da.at5St. 4 ns. $37.31— . 

14. Of (360.60 for 6 yr. 4 mo. Iflda. at4tS. -1m. 587.24+. 

15. On a 3 mo. uote for (3600, dated Apii! 15, 18TG, at 6^, 



^6. ( 



EXACT TIMK. 

la April, 15 da. (36(00= Int. for BO da. 

In Mny. 31 da. 18 00— " ■' 30 da. 

'* .TuuB, 80 da, [60= " " 1 da, 

July, 1 5 da. (54,60 
Bids. 



t9. On a 8 mo, dom for t^OO, dated Feb. 20, 1887, at 6f6, 

exact time? Ana. (35.60. 

17. Of (750, for May 12 to Oct. 20, at 6%, exact number at 
days? .4ti3. $20.12.'>. 

18. Of (480, from June IB to Nov. 10, at "ft, exact Dumberoi 
days ? Ans. (13.T2. 

19. On a note for $570, dated Nov. 24, 1887, and dne Feb. 10, 
1888, al 6%, allowing 3 da. of (trace ? Ans. $7,895. 

20. On a note for $lfr50, dated Oct. 16, 1887, and dne Mar. 25, 
1888, at 6Jt, allowing 3 da. of grace 'f Ans. $28.70. 

MiTPHOD BY CANCELLATION. 

474. The following Six Per Cent. Melliod by CanxOatum 
will be foiiDd convenient and practical : 

Knle for Months. — Point off two places in the principal, di- 
vide by 2, and mvltiph/ by the number of months. 

For the Int. for S mo. is ^Jn "^ the principal, and for 1 mo. it is } 
of rio of the principal; lienee the above rule. 

Rule for Days. — Pohit off three places in the prirMpal, di- 
vide by 6, and multiply by the number of days. ' 

For the int. for 3 nio. or 60 days is ijj nt the principal, and for* 
<la. it is ^ of yij, c)r rrlini of the princip;il, and for 1 da. it is J o/ i 

ii/f) of the principal; lience the above rule. 

1. What ia the Int. of 82400 for 38 mo. at 6%? at 7J6? | 

SoLDTiOH,— We point off two places in operation, I 

12400 to divide by 100, then divide by 2, Mid KA.Wjrtfc ^.tiA I 

mnltiplj' bj 38; canceiliag and mulWplymg, s; ^^»» ^^1 
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Solution.— We divide by 6 to find ofbb^tiov. 

the Int at l%,and multiply by 7 to 2 

find the Int. at 7 ^ ; reduoing by cancel- |$E^.00XttX7 

lation, we have |582. 2\t§ — 

2. What is the Int. of $4800 for 63 da. at 6%? at 4|%? 

Solution.— The Int. for 1 da. is ^ opxratiov. 

of YiAs^ o^ ^^ Prin. : hence we point ,300 ' 

oflf throe places in $4800, divide by 6 $i'.8(MlV63 ^^^ ^^ ^ 

to find the Int. for 1 da., and multiply g -450.40, Am 

by 63 to find the Int. for 68 days; can- ^ 
celling and multiplying we have $50.40. 

NoTC— To And the Int. at 4>^^ divide by 6 and multiply by ^ ezpm 
ing the work and canoelliug. 

'WRITTKN BXKBLCUBS. 

Required the interest 

^. 49f $120 for 2 yr. 9 mo. at 6 %. Ans. $19.80. 

4. Of $245 for 3 yr. 4 mo. at 6%. Ana. $40.00. 

5. Of $1360 for 75 days at 6%. Ana. $17.00. 

6. Of $2240 for 2 mo. 12 da. at 6 %. Ana. $26.88. 

7. Of $2520 for 3 mo. 14 da. at 7^. Ans. $50.06. 
«. Of $12«.50 for 4 mo. 24 da. at 5%. Ana. $2.53. 
9. Of $o(H)0 for 5 mo. 12 da. at 4i %. Ans. $101.35, 

10. Of I3WM) for 3 mo. 3 da. at 44 %. Ana. $41.85. 

METHOD OF EXACT INTEREST. 

475* Exact Interest is that which is obtained bj reck- 
oning 365 days to the year. 

475. Exact Interest is reckoned by the United States 
Government, and is growing in favor with business men. 

Bankers and business men often use JrUereat Tables^ which are some- 
Unies calculated to exact interest 

I. What is the exact interest of $785 from July 20 tc 
December Ist, at 7% ? 

OFEBATIOK. 

Solution. — From July 20 to December 1 there f785 

are 134 days; the interest of $785 for 1 year of Oy 

i65 (lavs, at 7 % , is $64.95, and for 134 days it is --^ 

HJ of $54.95, which is $20.17-|-. ^.JJ 



365) 7363.30 
$20.17l{ 

finie. — Multiply the principal b^ ike rate, and ih4Uprf> 
<iuct by the integral -number 0/ -years ; Ov«a f«\.MXX\\kV^ V&sa<»- 
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terest far one year by the exact number of daySj and divide 

by 365 ; and take the sum of the two results, 

NoTB. — The exact interest for anj number of days less than 1 year, maj 
alio be found by deducting from the common interest ^ of itself. 

WRIVTEH EXERCISES. 

2. What is the interest, at 7%, of ^327.25 from January 
6th, 1860, to July 12th, 1861i? Am. $57,613. 

3. What is the amount of $480, on interest at 6%, from 
Apr. 7ih, 1851, to Aug. 25th, 1860? Ans. $750.:i5 --. 

4. A had 81200 on interest from May 20th, 1856, to Sept. 
5th, 1861 ; what was the int. at 5^% ? Ans, $349.53—. 

6. Required the amount of $1900f on int. at 5% from June 
9th, 1850, to Jan. 14th, 1860, Ans. $2813.11. 

6. B gives his note, August 6th, 1857, for $670, interest 
at 79& ; he pays the note and interest Muy 17th, 1861 ; how 
much did he pay? Avf<, $847.19. 

7. Required the amount of $875.48, on interest at 6%, 
from Dec. 19th, 1845, to ^'eb. 29th, 1860. Ans. $1621.24. 

8* Which is the greater, exact interest or common interest, 
and why? Prove that ^^ oif from common interest will 
give exact interest. 

CASS U. 

47^* Oivefh, t/ie titnef tiie rate^ and the interest or the 
aniountf to find tfie principal, 

HENTAI4 EXER€1SES. 

I. What principal will in 3yr. 4 mo., at 6%, give $80 interest? 

Solution. — We find that I of the principal equals the interest, which is 
$80 ; if ]^ of the principal is iSO, f , or the principal, equals 5 times $80, 01 
$400. 

What principal will give an interest of 



*i. $80 in Syr. at5%? 
'6 $70in7yr. at4%? 
4. $12in8yr. atfi^? 



5. $18 in 7 yr. 6 mo at 6'/, ? 

6. $54 in 2yr. 3mo. at Sfct 
I. $106 in Syr. 10 mo. at 6%? 

8. How much money must a person borrow that he must pay an 
annual interest of $180 at 6%? 

9. How much money has Howard on interest, supposing he re 
oeives $320 for 5 yr. 4 mo. at 6 per cent.? 

10. The interest on A's money for 4 years at 5% is $200, and A'p 
money is } of B's; how much money hw^exMiV) 
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1. What principal will in 4 jr. S mo., at 6%, giye $15L9C 
interest? 

OPXBATIOH. 

Solution. — We find the interettt of $1 for 4yr. 4 y,^ ^ ino.«a66 ma 
8 mo., at 6%, is $.28. If $1 gives am interest of '56-4-2 -^ 

$.28, to give $151.20 interest it will require as $151^ 

many dollars as $.28 are contained tunes in — ^— ^^^biX^ 
$151.20, which is $540. Hence the following -^ 

Rule. — Divide the given interest by the interest o/$l for 

the given rate and time ; or divide the amount by the afnoutd 

o/$l. 

2. What principal will in Syr. 8 mo., at 6%, give $46S 
Interest? Am. $2100. 

3. What principal will in 12 yr. 9 mo., at 795?, give $6426 
interest ? Atu. $72. 

4. What principal will in 7 yr. 4 mo., at 8%, amoimt to 
$749.70 ? Ans. $472.50. 

5. What principal will in 5 yr. 8 mo. 15 da., at 5%, give 
$575.40 interest? ' Ana. $2016. 

6. What principal will in 7 yr. 7 mo. 13 da., at 7%, amount 
to $2400? ^iw. $1565.19. 

7. What principal will in 4 yr. 11 mo. 17 da., at 7%, 
amount to $3363.79 ? Ans. $2496.37+. 

8. The sum of A*s and B's money on interest for 4 yr. 6 mo., 
at 6%, gives $5400 interest; how much money has each, if 
3 times B's equals A's? Ans. $15000 ; $5000. 

CASE UI. 

« 

4T7. Given, the principal, the rate, and the inUr* 
est or the ainount, to find ttie time. 

JII£NTAl4 EXEBGISES. 

1. In what time will $200 at 5% give $60 interest? ' 

Solution. — At 5 per cent, for one year, ^ of the principal equals the 
interest ; ^ of $200 is $10 ; if it require oiie year for $200 to gain $10, to 
gain $60 it will require ae many years as $10 are contained times in %^x 
which arc 6. 

In what time will 

2. $260 at 4% give ;r«80 int.? I 5. $60 at 5% give $21 int ? 
'4. $lbO at 6^ give $45 VnU \ ^. '^ ^l « Yo am't to $4:^? 
4. $100 at H% give $*i2 mU \ 1. "^^^ ^^'^l* vcbj:\.\k^^»mc>a 



^P SIHFLl! INTEUEBT. 

S. Id what lime nill a principal gEun 2 timra, 8 timea, c 
tlMlfat 10 %? 
9. lo what time will aprincipal double itsetfMfi;^? at8^? atS%\ 

« iai;^v 

to. !□ what lime will a principal treble llscir al 5%T at 10<&r at 
20%I al26S? 

11. The amount of a principal for a certaii^ time at B^ la $260. 
and for the Baroe lime ai 8% is ^80 ; required the principal and U 



4 Umfit 



I. Id whal lime will $234 K^vt^ $49.14 interest, at 6^7 I 

Solution. — The inlereal of $234, si lj',i , \'ui S234 

DTK TGsr, is £14.04. If in one jenr the (irinuj- (^ 

palgiFSS*]4.MiDterest,Uigiye$49.14inltr«it rr^rr , . , 

11 will require ne miinj timet 1 yr. as $14.04 is ^*-^ '"'■ ' 

roDtaine'l timea in S49.14, whioil is ;t^ yr., or 4 9.14 

3yr. 6 mo. Hence we have the following ^4 Q4' 



= 3) jr. 



Bole. — Divide the given interest by the interest of ths 
principal at the given rale for one year. 

NoTH.— When the iinouol Is Kivcu, 8UbU'at:l the principal from Iha 



2. In what time will $750, 1 



H-^ In 

^■barest' 

^^nlerest 



S }ier cent,, give $105 iiit«r. 
Aiif. 2 yr. 4 mo. 
^9. In what time wiU 8720, at G per cent., give $957.60 

Hint? Ans. 5 yr. 6 mo. 

4. In what time will $960, at 5 ]>er cent., give $54.40 in- 
,? Am. lyr. 1 mo. 18 da. 

. In what time will $1800, at 4J^ per cent., give $3047.40 
'uut ? Ang. 15 yr. 4 mo. 24 da. 

6, In what time will $26.50, at 7^ per cetit., give $17.46 
? J?«. 8yr. 9mo. 12da. 

In whal; time will $18.20, at 5} per cent., give $10.23 
Ans. 9 yr. 9 mo. 9 da. 
8, The amouut of a certain prim;ipa!,in a certain time, at 
per ceat., ia $833, and the amount fiir rhc same lime at V2 
cent, is 31047,20 ; required t^ principal and time. 

Am. Priu. $680 ; Time, 4 yr. 6 mo. 
JO.— TJie (Jiflerenoe o( the iimoiinlB etiiift\B l\\e uAetert. W,1 "V 
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9* A certain sum of money on interest amounts at 4 ptf 
cent., for a certain time, to SI 216, and at 10 per cent, for tha 
same time, to $1600 ; required the principal and Ume. 

Ans, Prin. $960 ; Time, 6 yr. 8 mo. 

CASE IV. 

478. CHven, tfis prifi^pai, the Hn%ef and the in* 

terest or tlie atnaunt, to find the rate. 

HENTAI. EXEBCI8ES. 

I. At whAt rate will $60 in 5 yearp give $21 interest? 

SoLCTTiON. — For 5 years at (nte per cent, y^ or ^ of the principal eqiuli 
the interest ; ^ of $60 equals S3 ; if $60 in 5 years at one per cent gsiu 
$3, to gain $21 it will require as many times 1 per cent, as $3 is contidiisd 
times in $21, which are 7. 

At what per cent, will 

♦i. $40 in 5 yr. give $20 int ? 5. $10 in 4 yr. give $12 am'l ? 

3. $50 in 6yr. give $15 int? 6. $90 in 5 yr. give $117 am't? 

4. $60 in 7yr. give $21 int? %. $60in8yr. 4mo. give$70am't! 

8. At what rate will a principal gain 2 times itself in 30 yearn? 4 
times itself? 5 times itself? 

9. At what rate will a principal double itself in 10 years ? in 12 
yr.? in20yr.? in 25 yr.? 

10. At what rate will a principal treble itself in 20 years? in 25 
yr.? in 40 yr.? in 80 yr.? 

II. The amount of a certain principal for 7 years at a certain rate 
per cent, is $540, and for 10 yr. is $600; required the principal and 
the rate per cent. 

WBITTEN £X£B€ISES. 

1. At what rate will $234 give $49.14 interest in 3yr. 
6mo. ? 

OPERATIOH. 

Solution. — We find the interest of $234 for $234 

3yr. 6 mo., at oTie per cent., is $8.19. If the qj^ 

principal in the given time, at (me per cent., ' 

gives $8.19 interest, to give $49.14 interest, it 2.34 

will require as many times one percent, as $8.19 __?*. 

Is contained times in $49.14, which is 6 percent. $8.19 int ail% 
Uenoe we have the following 49.14 -i- 8.19 =656. 

Rule. — Dimde the given interest by the interest of the 
principal for the given time, at one per cent. 

NoTB. — When the amount is given, subtract ths principal from the amoimt 
to iSnd the interest, and proceed aa before. 
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2, At what rate will $240, in 5 yr. 4 mo., give $64 inter- 
est? An8, b%, 

3. At what rate will $654, in 7 yr. 8 mo., give $350.98 in- 
terest? Ans. 7%. 

i. At what rate will $72.50, in 3 yr. 4 mo. 15 da., give 
$14.68 li interest? Ans, 6%. 

6. At what rate will $3975, in 6 yr. 7 mo. 20 da., give 
S2375.06i interest ? Am. 9 % . 

6. At what rate will $13.25, in 8 yr. 10 mo. 18 da., give 
$7.062i interest ? Ana, 6 % . 

7. The amount of a certain principal for 5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312; 
required the principal and the rate. Ans. $1800; 7%. 

8. The amount of a certain principal for 4 yr., at a certain 
rate per cent., is $3551, and for 19 yr., $6929f ; required the 
principal and rate. Ans, Prin., $2650 ; Rate, 8J %. 

H£BrTAl4 EXERCISES. 

1. A's fortune is $200, which is \ of B's ; what interest will each 
receive on his money in 4 years, at 5 % ? 

2. C*8 money is $300, which is J of D's money ; what is the 
amount of the money of each on interest, for 5 years at 6 per cent.? 

3. A's money is $400, which is J of B's money ; how much more 
interept will B receive than A in 8 years, at 5 per cent.? 

4. The amount of $250 fpr 6 years at 10% is to be divided between 
C and D, so that C shall have 8 times as much as D; what does each 
receive ? 

5. A, B, and C, together, have $1200, of which A has twice, and 
B 3 times, as much as C ; what is the interest of each for 5 years, at 
6%? 

6. If the interest of $2500 for 4 years, at 10 per cent., be divided 
into two parts, which are as 2 to 3, it will respectively give ^ of B's 
and J of A's money; how much has each ? 

1, The interest on ^ of A's and J of B's fortune, for 5 years, at 
per cent., is $240 ; what is the fortune of each, provided ^ of A ^ 
equals i of B's? 

8. A's money is 4 times B's, and the sum of the interest received 
by both for 3 years, at 8 per cent., is $600 ; how much money has 
each? 

9. The interest for 4 years, at 5 per cent., on the money Martin 
i« $40 ; an/J tho interest for the same Utue mv^ xtvXfc \fcT ^viwN.. vsv* 



I 



3tt2 NuK» 

Ihfl moaey due him. U $70 ; bow much more has he dae thui ht 

10. The iolercBl on the moae^ A. paid for a thrtn, boiu«, and si 
for 8 years, at G per cent., equals £18000 : «hat was tbo cost ofe) 
provided the Ikrm cuttt 3 timea as much as ibe house, and Ihe huuw 
twice Bs much as the turn 'I 

11 A maa wishes to place such a smn of money oi 
[lereeiit., that it will give an annual interest of £360 forapoorsislKr, 
required the amount invested. 

VI. Two-thirds of A's fortune, plusjorB's, being on interest l>ii 
6 years, at S per cent, amounts to $7800 ; what is the fortune of csdi, 
■uppcwing I of A'l equals j of B'a? 

INTEREST ON PROMISSORY NOTES. 

479. A Promissoiy Note is a written agreement to p>f 

Bome pereoD a certain Bum of money on demand, or at a iped- 
fied time. 

480. The Face of a note ie the eum whose pajTneiil it 
promised. It is written in loorda in the body of the note, uid 
in^ywrea at the top. 

The number of cents is usually expressed in figures as litwdrsdtln 
of a dollar, as U Beet ' " ' ' 

481. The Maker of a note is the party who mgoB it. Th« 
Payee is the party to whom it is made payable. The Bold« 
i§ the one who own 

Li the followiug promissory note, let the pupil point oat tM 
mater, the payee, the /ace, the date, etc. : 
fiSO.Sl. Philadelphia, May It, 18ii. 

TIarly daj/s after dale, I promiat to pay Henry Martin, iff 
order, Tvio Hundred and Mfty -^ DollatK, for value rwriwd, 
wiUiout defalcation, Chaklbg Miller, 

If a note reads "with interest," it draws interest from data; otbeN 
wise it draws interest from the time of maturity until paid. A not* 
may draw interest fiora a particular ti " ' *~ "" ' 

iathenote. When t ' ' 
!• understood. 

A note should contain the words, "value received," othenriM 
the holder may be required to prove that value was recaiTied. 7 
buBincBB language a note issaid tobe "made in favor of t^ep«]PM> 
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4S2. A Negotiable Note ia a. note that can be trans- 
ferrod from one party to auother. A note is negotiobip 
when it is made payable to the " bearer,'' or to the " order" 
of the payee. 

A Dote pajable "lo order" becomes negotiable by Ibe pujee writing 
his Hume on Uie back of it, nMch is ca.lled imioraing the note. A nnu 

Eayable " to bearer" is negotiable without indorBenieDt. A note paya- 
le to a purticular person 0017, i^ not negotiable. 
The words "without dufalcation" are required in Pennaylva 
ft Dole negotiable ; in New JecGe;. "without delmlcation 01 '' 

4SS. The Indorser of a note is the party who pula hie 
name on the back as security for its payment. 

It is cuBWroajy in raieiog money on Dolea, lo have one or inOJre 
responsible persons write their names on ibe back or the note as secuiit^ 
for its paymenL In lase of the refiisaJ of the maker to pay the note 
when due, each inilorser is liable for the wlitde aiuonnt of the oola 
in the order of signing, t<nless he writes above his name the words 
"without recoucBe, or unless there is an agreement between two or 
more iadonierB to share the loss between them. 

When the maker fails lo pay a note, it Ib usual for the bolder to 
make his demand on the last Ikjile Indorser, who pays the note and then 
^is the amount from the preueding indorser, and so on, up lo the lirsl 
indoiRer. The holder, however, has the option of collecting the amount 
from ani/ liable indoraer, and when so collected, all svJtsapi/iTU indorsera 
are released, the indorser who pavs becomes the holder, and may col- 
lect from any prior liable indorser, and so on up lo the first 

4S4. The Maturity of a note is its becoming legally due 
at the expiration of tlie time. In many of the States a Dote 
matures three days after tba time specified. 

485. Days of gra-ce are the three days usually allowed 
by Juw for the payment of a note after the expiration of the 
time specified in the notA 

• In several of the Stales, us New York, Penusylfanin, New Jersey, 
Dliiiois, etc., days of grace are abohshed by law. 

When grace is allowed the note matures on tha tatl day of graee. 
When no graue is allowed, it matures at the expiration of the time spec- 
ified. If a uotQ is payable oil danand, it is legally due when presented. 

If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Peansylvania it is to 
he paid on the next biiBineas day following; and in New York a note 
maturing on a legnl holiday, or Monday observed as such holiday, ia 
payable tba fiiliowiog day. When days of grace are reckoned, the fol- 
lowing Dotation indicates wheu a Dote ia nominally and legally due: 
^-^4 I T, 1876. 
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When the time of a note is stated in months, fi^lfttwli^r montls m 
meant. A note for 4 months, dated Oct. 15, would mature Feb. Ifi 1 18; 
but if dated Oct. 29th, 80th, or 31st, it would expire on th» la^ daj of 
February, and be legally due on the 3d of March. 

4SO. A Protest is a written declaration made by t 
notary public^ that the maker of a note has failed to paj it 

A protest must be made out on the day the note matures, and sent ts 
Ihe indorser immediately, to hold himre8p(m8ibU. The neglect to protoV 
a note on maturity releases an indorser D*om all obligation to pay it, on 
less the words ** waiving demand and notice" appear above the indoner'f 
signature. In Pennsylvania a note is not to be protested on Saturday, 
but on the next business day following. 

There are two methods of estimating the time between difierent daiM. 
The first is by compound subtraction, which is still generally used in 
partial payments. The second is by determining the number of entire 
y^ars, if any, and then reckoning the number of days left, either by 
adding the number in the ditlerent months between the dates, or from 
the table, Art. 296. This latter method is now generally adc^ited fay 
merchants in finding interest on items in an account, and for caloulaticu 
for short periods, and will be used in the following examples. 

487* The Principal Kinds of notes will now be given, 
and the calculation of the interest upon them required. 

A Time Note is one made payable at a specified time ; when no time of 
payment is specified, the note is due on demand, A Joiru Note is a note 
signed by two or more persons who are jointly liable for its payment 
A Joint and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment, 

A Principal and Surety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payable to the order of the surety, who should indone 
it on the back to the order of the creditor. It is held that a note made 
in favor of the creditor and indorsed by the surety, does not bind the 
latter to the payment of the debt. In reckoning the interest on notes, 
3 days of grace are to be allowed. 

WRITTKN BXERCIBBB. 

1. TIME NOTE. 



1225. Indiana, Pa., Dee, 16, im 

Two months after date, I promise to pay John IT, Landis, w 
order. Two Hundred and Twenty five Dollars, with interest, fcf 
value received, without defalcation. R. W. Faib. 

What will be due on this note at maturity ? 

EXACT TIME. OPERATION. 

Dec. 16 da. 42 25=Int. for SO da. 

Jiin, 31 " 075= ** 2 da. 

Feb, 15 " ^i:^^^(i= ^^ ^^^Tw, 

Time 02 da. ^^^ 
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8. PRINCIPAL AND SURETY NOTS. 

$m.25 Trenton, N. J., Nov. 15. 1876. 

Two numlha after date^ I promise to pay Philip Dunn^ 
iMT order. Seven Hundred and Seventy-nine ^^ Dollars, 
with interest, for value received^ without de/aleation or 
discount, Henry Wood. 

Surety, Philip Dunn. 

What will be due on this note at maturity ? 

Ans. S787.17. 
S. JOINT note. 

$650 Jefferson City, Mo., Aug, 21, 1876. 

On demand, for value received, we promise to pay Jamei 
Mackay, or order, Six Hundred and Fifty Dollars, with 
interest, negotiable and payable without defalcation or dis- 
count. John Tomlinson, 

Charles Lerot. 

What will be due on this note, Jan. 1, 1877, reckoning 
3 da- of grace? * -A?i«. $664.41. 

4. joint and several note. 



$727.75 New York, Sept. 25, 1876. 

Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order, Seven Hundred and 
Twenty-seven -^^ Dollars with interest, value received. 

Samuel Morgan, 
Richard J. Mendenhall. 
What will be due on this note at maturity? 

Ans, $749 70. 

5. COMPANY note PAYABLE AT A BANK. 



$48C Philadelphia, April 1, 1816. 

Ninety days after date we promise to pay Claxlon d- Co., 
or order, ai the National Bank of Northern Liberties, Fov 
Hundred and Eighty Dollars, for valu£ received, unthout 
defalcation. Williams, French & Co. 

What was the value of this note, August 12, 1876 7 
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6. 

W. Rkadimq, Fa., Dee. 14, IMT. 

Three mmdke after date, I promise to pay Mart/ SmtCh, or or 
der, at Oie First NationtU Sank, Sat HuntlTed Dollar*, tsAh inltr- 
Ml for value reeeioed, loit'iout defalcation. 

John Smith, 
What was the value ot tliis note at maturity ? Ant. I6O9.10. 
ANNUAL INTEREST. 
48S. Annual Interest i^ the simple intereBt of the prin- 
cipal, aad of each year's iuterest from the time of its accru- 
iog UDtil settlement. 

4SO. Annual Interest is sanctioned by some States 
when the nol« is written " with interest payable annually." 
t. SimfAe !nlerf»t is nul due, uid cannot be collected until the princj- 
jial is due, unless the note reads, "with interest payable unnuiillT." 
Annvtii Interftt allowa unereiil on the unpaid inla-eit of u debt ad well u 
upon the debt ilselfl 

2. In Oompouiul /ntereif, %Bch yenr'n inlcreet ia added to the principal, 
and the sum forms a new principal for the succeeding year. 

3. The nejilecl lo collect tiie aimual interest on a note drawn " witti 
interest payable annually," is in gome States, regarded aa a wiuviuK of 
tbe contract requiring It, 

1. What is the amount due od a note of $300, at e^^Tor 
3 yr. 3 mo., interest payable anaually ? 
Solution. — The interest on qperatios, 

firalyiaHs interest iTon inter- *18 X H=-- 58.80, int. for S* tt. 

est 2vr. 3mo., ffivine J2.43 m- '^^ X .1^^ 2.43, mU on lal mt 

ter«t; these^nd Wsison (18X.07S- 1.36, int. on 2d inv 

intact for \Z. 3 moTamoun^ 518 X .016 = .27. im. on 3d int. 

iog 1o 81.35; the third year's 300.00 principal 

iulereBt is od interest » mo., {362.65 

uuounliiig to $.27 ; adding the 

interest on Ibe principal, the interest on encb year's interest, ami ibi 
principal, we have $3U2.66 aa the amount due. 

Rule. — I. Find the interest on the pHncipal for the given 
Hme and rate .■ also find the interest on each, yearns interMt 
/or Ike time it has remained unpaid. 

n. The sum of IhesF irtleresls will be the annual tnlertd, 
and Ihis, ridded to the, }>rinoipaf , uitZZ be the a'mnuiti due. 



PARTIAL FATUEKTS. 






'J. What IB the iuCeresi due on a aote for $840, dat«d 
Marth 2, 1873, iaterest payable a,nnua!ly, if uo paymentuare 
made till Sept. 9, 187G ? Ans. «252.90. 

S. How much Lb iJut; Jan. 1, 1817, on a note for $1000, 
dated June IG, I8T3, iiitereet payable annuailj at 7%, if <b« 
yearly iatereBt haB been regularly paid? Avs. $1038.69 

i. tl250. Concord, N. H., Feb. 10, 1871. 

For value received, I promise to pay la the order of Jacob 
Clark, on detnand. One Thousand Two Hundred and Fifty 
Dollars, witk inlereiil annually. Tuomab MatnarD. 

Wbat was doe on thiB DOt«, June 1 1, 1875, if the aonaal 
int«reBt was paid up for the GrBt two years F 

Ans. S1432.73. 
PARTIAL I'AYMENTS. 

490. Partial Payments a 
or other obligations bearing in 

491. An Indorsement is 
meat written on the back of the 
and amount of the payment. 

The term Indortemeal la used in diSeretit buainesa papers, in eoch caw, 

liowevcT, mestiing a urilini; on Ihe bad, from the Latin t/orsum, the back. 

'. The writing orihe name on the back of a check, dtaft, note, etc, ii 



e payments in part ol notes 



n acknowledgment of a pay 
obligation, Btating tbe time 



called a Qenerai IndoraemenL or an inditraaamJ tn bUmi. 

2. A fi^wsiaJ Ivdoraemeal airecls the obllgatioo to be paid to some par 
licular peraoo, or to his order. 

3. An acknowledgment ofllie pajmenla on a note, written on the buck 
of it, ia also an indorxempnt. Tbe person holding Ihe obligation signs hia 
name to ibis ulatement na a receipt. 

4fl3. The Scpreme Court of the United Stat«B, and nearly 
all the States, adopt the fallowing rule for partial payments, 
called 

THE UNITED STATES RULE. 

I. Find the amount of the principal to the time of Iht 
Jlrst paynnenl i if the payment equals or exceeds the inler- 
eat, subtract the payment frotn the aimwnt and treat Iht 
r€vaaind«r as a new principal. 
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II. If (he payment %8 less than the interest, find Hn 
amount of the same principal to the time when tJiesum of (hi 
payments shall equal or exceed the interest due, and sybtrtnGt 
the sum of the payments from the amount, 

III. Proceed in the same manner with the remaining pay- 
ments until the time of settlement. 

Note. — This rule U founded upon the decision of CbAncellor Ke&L The 
Liinciple is, that neither interest nor payment shall draw inteirest. It has 
been adopted by nearly all the States — ^New Hampshire, Vennont, sud 
Connecticut being the principal exceptions. 

1. $600 MiLLERsviLLE, Pa., July 12, 1870. 

Four years after date, I promise to pay Henry WiUon, 
or order, Six Hundred Dollars, with interest, far valut 
received. Chablsb Ha&dinq. 

On this note were the following indorsements : 

May 24, 1871, received . . . $181.20 
Dec. 18, 1872, "... 40.00 
Sept. 12, 1873, "... 176.00 
How much remained due July 12, 1874 J 

OPERATION. 

Principal, or face of note ....••• $600.00 
Interest to first payment . 31.20 

Amount due May 24,1871 . ^1.20 

First payment to be deducted 131.20 

Balance due after first payment 600.00 

Interest on balance to second payment is $47.00. The pay- 
ment being less, is not deducted. 
Interest from first payment to third payment . . • . 69.00 

Amount due Sept 12, 1873 6ttM)0 

Sum of second and third payments to be deducted . • 216.00 

Balance due after third payment ...... dSiM 

Interest from Sept. 12, 1873, to July 12, 1874 .... 17.70 

Balance due on settlement, July 12, 1874 .... 871.70 
£. $4000 Lanoastke, Pa., May 10, 1870. 

Five years after date, for value received, I promise to 
pay Robert Turner, or order, Four Thousand Dollars, iwtt 
interest from date, Morton Buiok, Jon. 

Indorsements: May 10, 1871, $300; May 22, 1872, $250; June \^^Xfl^ 
$70 ; July 30, 1874, $176. 

Bow much was due ^vr \0, l^tS? Ans. $4389.68. 



^P PARTIAL FA7MBNTe. 

I. $800. Columbia, Pa., March 10, 1870. 

For value received, on demand, I protaim to pay W. 1 

Fisher, Eight Hundred Dollars, with interest. 

W. H. C&OTHE&S. * 

ludonenieDte: Feb. 16, IH71, SIO.OO; OcL 20, 1871, {75.00; Jan. U 
1872, $16.00; AprU 2a, 1872, $10.00. 

Tbe note was eettled Sept. I, 1872; what was then doe? 
An^. $808.25. 
i. A. note of $7000 was given Jaa, I, 1872- 
IiidorBements: May 3, 1873, $400; Aug. 8, 1874, $70; SepL 9, 1875 " 

$120; Oct. 7, 1876, $B50. 
What was due Jaa. 1, 1877, Int. 7%? Ans. $7910. 

5. A note of $5860 was given Sept. 10, 1874. 



What waB due Jan. 1, 1879, Int. b%l Ans. $6414.6 

G. A note of $3500 was given May 12, 1870. 
Indursemealar Jan. 16, 1871, $50; July 10, 1871, $25: Dec. 18, 1871, 
$250; June 20, 1872, $475; Aug. 20, 1873, $75; 8™i. 

kSO. 1873, $35. 
was due Jan. 1, 1874. Int. 6% 1 Am. $3320.72. 
S* Business men generally settle notes and interest 
accounts, payable within a year, by the following rale, 
OIL lied tbe 

MERCHANTS' RULE. 
T. Find the amount of the principal to the lijne of seUIe- 
ment, and also the amount of each payment to the lime o/ 
ueltlemenl. 

II. Subtract the sum of the amounts of the payments from 
the amount of the principal, for the balance due. 

Ndtks. — 1. lo Bojae States merehBJita ipply thfe rule to noI*s for longer 
ptriodi b; r«ckoalDg tbe in)«ruet lor 1 year, and BUMrovUng from tbe 
kjnount tbe amounU ol ihe iMfueuts m&ile during Che year, and ukiug 
tbie balance Tor a new principal. 

S. As the periods In tbeee uiitc« are all abort, the Interest ahould be nat 
(ulMcd for the number of days. 

I. $ 5480. Philadblphia, Jan. 1, 1876, 

Sixty days after dale, for value recniied, I pTon«*» *• 
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pay Joseph TroUer, or order, Fine Thotisand Four Sm 
dr«d and Eighty Dollars, without defalcation. 

Jambs Tatlob. 
IndoraeiDEDIs: March 16. $200; June 12, $300; Aug. 9, $500; OcLl, 

$700. 
WbU ia due Dec. 3, ISToF Ans. $3997-60. 

a. A note of *4774.25 was gi^en Nov. 9. 1875. 
IniforeemenU: Jan. 1, 1876, $500; Feb. 12, $600; April 17,W50; Jb* 

10.4247.50; Aug. 1, $260. 
What is dne Oct. 1, 1816, ai 1% 7 -in«. $2953.592. 

8. A note was given for $1250, April 20, 1874. 
Indotsemeols; May 10, $200; July 17, $50; SepL 25, $140; Od. It) 

$160; Dec 12, $350. 
What wa^ due AprU 20, 1875, at b% 7 Ans. So96.a9. 



DISCOUNT AXD PRESENT WORTH. 

494. Discount is an allowance mode Tor ibe paymesi 
of money before it beconiee due. 

49a. The PreseEt Worth of a debt payable ai a future 
time without interest is such a sum as, beiu^ oo lotereat lor 
the time at a certain rate, will atnouni to the debt, 

496. The True Dlsconnt is the difference between lh« 
amount of the debt and the present worth. 

NoTEB.— !. The true dimnmt la the interett on the ppeseut worth for liH 
bme between the pajment or the debc and Ihe Ume It betome* due. 

3. The present wortb iMjrreapouds to the prtnclpBl, the diBtouutto tba 
Interest, aud the debt to the amount ; bonce the dUTcrent ctacg nuj M 
■olved &8 In Intereat. 

1. What is the present worth of $535, due 5 years bene* 
without interest, money beioff worth 6% ? 

Solution. — The atuountofSl for hyeurs, OFERATtOH. 

>it 6$, is $1.30, hence the prevent worth of an nav ^i— «n -ui 
$1 30 11 SI. and the preaent worth of $586 a Amoun"^l'30 

ID $685, which la $450. Hence ^ 

Hole. — I. Divide Ike given sum by Ihe amount of $) /or ] 

the given rate and time, to find the present worth. 
II Subtract the. present \avrtK from the given sum tojhd I 
Mtf discount. 
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ijiiienta are made withont interest, find the 

2. Wbat JB the preeent wonh o( $12u(t, duti byr. Smo. 
hence without interest, money worth 6% ? Ans. 8'JIIO. 

i. What is the discouQl or $li4G0, due 4yr. 10 mo. 12da. 

beuee without iniereat, money worth ti%? Ana. |14t)0. 

, 1, A owes janS payable in 3 yr. 9 mo. without interest, 

^ijut wishing to pay it iiumediaiely, what should he in equity 

pay, money worth 7 per cent.? Ans. ^IfibAl-i-. 

&. U bought IS5UU worth of goods on Goio. 18da. credit; 
,yhat allowance should be made, il' the bill be paid imme- 
QiaHily, money being worth ti%? Ann. $79.87—. 

a. 1 eau sell my horse for $280 eu^h or %mD on 1 yr. 6 mo. 
eredit; 1 choose [be latter; bow uinth did 1 loKe, money 
being worth G per cent.!* Ann. |4.77-f ■ 

BTTFFLEME W TAR Y PHOBLEMS. 
T« be (imltled unluisa <itbi:rwiae dii-cetid. 

7. A giv<* hiK note for *850 payable in 2 yv. 8 mo. without in- 
terest ; at tlio und of S mo. be wishes to pay the nuto ; what should 
the lioldor of llie note receire ? Ant. $758.93—, 

8. A muu oweD 9600, of which one-third is to be pHid iu one yeu 
and tlie remainder in tw,o year? ; wliat is the prebent vnUie of the 
note, money wonh 6 per cent ? Ans. (545 .82. 

SL What IH the present worth of tS400, one^rouiLb due in 6 mo., 
one-thud in 1 year, and the remaindor iu 18 tnu., money being 
worth G per cent? Atu. (2349.07, 

BANK DISCOUNT AND BANKING. 
407. A Bank is an iaeorporated institution which re- 
ceives aad loans money, or furnishes a jiaper eiroulaliuu. 

498. A Bank of Deposit is one which receives money 
or its equivalent on depoiriit, to be draws at the order of the 
di'poBitor. 

490. A Bank of Discount is one that lends money, 
diiscounlii nouis, drafts, etc. A Hank of laaut is one UiM 
makes and issues notes to circulate as money. 

Some baoKB onite two ajid some all uf these <]11i<;es. A Savingt Bvtk 
is one ibnt receives small sums on deposLt, and \>ii';a'mUiiei\XA\'Vk'vEvM» 
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500. A Check is aa order on a bank, given by one d( 
Its depositors, to pay a certain amount to Bome person Dt 
his order, or to bearer. 

501. Bank DiscoiUlt in the interest on the face of lli« 
note for the time from the day of discount to the dt; 3( 

■ payment. 

303. The Proceeds or Avails of a note i 
ceived for it when discoiuited. It equals the face or amonnt 
of the note less the discount. 

503. The Term of Diacount is the number of d&n 
from the time of discounting to the lime of maturity of Uie 
note. 

When & perxoii vUlieu U> borrow money at a bank, he preeeaU > 
note^ tither made or indorsed by himself payable at a certain tiiae, idiI 
receives for it a auni Hjiial to the face Ita the interest for the time di« 
note has to run. Tliin aiuount is withheld hy the iiHnb in comidetation 
□f advancing motiey on the note prior To its matorily. 

Id Pennaylvimia, Delaware, Maryland, Missouri, and ihe District of 
Columbia, tiie dni/ of ditcoanl and dot/ of pagneat are both reckoned, 
A 60-daj note In Peansylvanin woii^i bo disraunted tor 61 days; U 
the others named (grace beinK allowed) 1'nr U4 dajB. 

Buainew men often discount notea by deducting the intereat for i 
given time, with or without g;r.ice, as may be agreeil upon. The isle ii 
fixed by afireenient, and may be other than the legal rate. 

504. TJie difference between bank discount and tme 

discount may be shown as follows : 

If I take tay note to the bank proiaising Ic 
year, la get it cDAhed, bv the method of tme 
(100; but by tiie inelhoil of bunk discount, r 
1 would receive S106 minus tlie intenst " "' 

CASE I 

505. Giren, Uie face of the note, the rate, and tht 
Mine, to find the discount euul the proceeiU. 

1. What ie the present worth or proceeds of a note U 
|600, dae in 21 days, discounted at a bank at 6 per cent, f 

SoLDTioji.— We find the interest of opsBaTtOM. 

$600 for 21 dn. is $2.10, vhich ia the dis- $GOa 21-i-6=.0(l% 

count, Subtracliug this from $600, we .0035 

e the proceeda, equal to 1597.90. fSTIoOO 

^591 .90. A\ 
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Snle. - I. Find the intercd on, the f<iee of Ike vote Jar the 
time and rata, for ike dUcount. 

II. Subtract the disaount from the face, to find the present 
worth. 

NOTR.— Tbe diBconnt at aa inleral-liearing Dols !■ cumpuled Dii lbs amotaU of 
the Bute at lU maturity, Binka campuia Iniersit foe tho tulnat nxmier ijf ^yix 

Note.— InlbeprabLeniB Id Ibn aod the followiug cawa, muksd wlthaiUr, 

IVHrPTEH BXERCISEB. 

8. A note for 1-15, rlne in (Hi days, was discounted at a bank 
atTft; whatwiia the discount? ^ng;t3.ai— . 

S. A note for $935, »t 90 dikjs, was discounted at TS; required 
the proceeds. Ana. tB48,ll, 

i. A note. for I87B.50, due in 60 daya, was discounted by a 
bank at 6^; required ttie proceeds. Ant. (867.74. 

5. Required the difference between the true discount and th« 
bank discount of 9690, due in 2yr. 6 mo., money worth 6%, not 
reckoning days of grace. Ana. I13.fi& 

Find the discount and proceeds of the following notes : 
6. |650t^. PeiladeU'Hia, Jfarch 16, 1870, 

Four months after date I promise to pay Thomas New- 
man, or order, Six Hundred and Fifty ^^ Dollars, at the 
Oirard Bank, value received, without defalcation. 

Henry Osboun, 
DiBconnted, April Isl, 1870, at 6%. Anit. Dis., J11.60. 

*7.fT35^. Wakhinoton, Aug. 20, 1872. 

ThrM months after dale, for value received, I promise to 
pay W. n. Seal, or order. One Hundred Thirty-five -^ 
Dollars, without defalcation. D. Newlin Fell. 

Discounted, Sept. 7. 1872. at &%■ -Ann. Discount, |1.76. 

^. $750. Chicago, June 16, 187fi. 

Nine monthn after date, for value received, I promise tt 
pay Mary Smith, or order. Seven Hundred Fifty DoUari 
Kith interest, at 6 per cent. Fannie K. Wtllaro 

Discounted, at 6%. Oct. 24, 1876. Ans. Dia.. S18.69. 

H=IU7(l».iiuEl.. J,llls7H-*=iaiill.,tT.El. 
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CASE n. 
50G. Qiven, the rate, the HMe, antt ttie proee^da or 
the Ulncount, to find, the face, 

1. I wiab to borrow |800 from a bank; for what innA 1 
give my Dote at 30 days, diBconnting at 6 per ceut ? 

Solution.— We find Uie inierest of $1 ofbbation. 

lot 3o days and Biiblrarl ll from $1, which fl.OOO 
^ivea the proceeds of (1. If for ever^ $1 (M5 

in the bcB of [he nole [iie proceeds are — ^ir^^r- « . ,•, 

tO.9845, to give $SO0 proceedB will require ■^^' P"™«as »' •'■ 

u many times one doliur as ?0.M45 is SOO 

conWinBd tima in tSOO, which are $804.02. '^ai =»804.i>S+. 

Role. — Divide the given proceeds by the proceeds of $1 
/or Ike given time and rate; or divide the discount by Ua 
discount o/ SI. 

WSITTEX BXERCISBB. 

2. A wishes to borrow $1000 from a bank for 60 daye; 
for what sum must he give bis note, diacouoting at 6 p«r 
cent.? AriK. $1010.10. 

8. What is the face of a note at 90 days, the proceeds of 
which, discounted at e%, are $2000 f Atik. $2030.46. 

4, For what sum must a note be drawn at fiO days to ne 
$5000, when discounted at (i per cent. 7 Ans. $6050.51 
''' 5. A broker buys a (10 day note for $20 leas than the face; 
what was the face, discouat 6 per cent. ? Aiis. $2000. 

SVFTZ.i.iSENTJi^T FBOiaI.El.tS. 
Tu be "iQiln^a unless oHerwiao directed. 

6. Find tbe face of a 6 mo. note wliich, when discounted ktl 
per cent, a month, jielde tllS6.2(l. Arig. fVO. 

7. Owing <1000, I gave a 90 day note, which was diseonnied « 
li % a month ; required the face of the note 7 An*. 91038.911. 

*8. Mr. Scbofield presented a 30 day note at a Baltimore bank lot 
diicount ; tbe proceeds were tt'a4.S6 ; nliat nas the face n! 11" 
Dote, (the da; of dlaoouut iooluded) ? Ana. SlWD. 

CASE [U. 

907> Oiveti, the face, the rate, nud l/i* proceed* " 
the dSficouHt, to find the Umf. 

I. The proceeds of a. tvote for $600, di«n>Dnt«d at (fe. f 
94.(10; what was l\ie V\mel 




BANK DISCOUNT AND BANKING; 



SoLimoN. — Subtracting J594 from $S00, 
WB find Ilia diaeoant is 46. The discount on jgoo 

timfotonedaj, atG^,iB|or a mill ; Hod ^94 

on i600 it ia 6O0X$.1tt0J, Or JO.IO. Hence g diecount. 

thenotawftsdiacandled lor na man/ days aa „, iinnl— in 

»..!. 1. ,..utadB™.ta I., ., .» J.I.. S"!;'.'?;!™ dV 

Rule. — Divide the discowit by the interest on tlie face for 
one day, 

NoTR.-Whea Rraod u uiljval, wb tubtract Uuecdi^B Iroin cbe quotient to Sad 
tbelliueortbeDuie. 

WftlTTEK eXEKCIBES. 

S. A merchant discouflta a note for $2000 ftt a bank, and 
receives $1970 ; what is the time ? Am. 90 days. 

3. A commiBsioQ mercbaat eold a cODsigoment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $1477.50; what was the time of the uot«T 

Alls. 30 days. 

4. A note dated June 21st, 18T5, was discounted Jnly 1st , 
Bt 1%; the face of the note was $6540 and the proceeds 
$(;472,60 ; how long had it to run after it was diaconnt^d ? 

Ang. 53 days. 

*&. & iiot« diLted Jan. l.'itb, 1884, at, monlha, was diHcounted at 
tlie First National Bank, St. Louis ; tlio proceedK were 98403.25, 
aud (lie face 63500 ; what woh the date of diseuuiit? .4ns. Ma; 11. 

6, Alt iutereat-bearing note, dated Aug. 1, 1688, at 90 daya, was 
diboouDted at %% ; the face was tl5Q, aud the proceeds t759.SS3 ; 
wliat was tbe date of diaoount ? A:ii. gnpt. 30. 

CASE IV. 

SAH. Given, tlif fire, tlie time, an<l tlie proceeds or 
the tti»:owit, to find thf rate. 

1. The proceeds of a note for $300, at 30 dtyB, «re $298.Q0 ; 
irbw is the rate f 
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(l.BO; audi 

cent.for30dHrBi8jO.25. lluiiLBlliurequired 288.50 

TBW ia M xaauj timea I % &b 2a is contained — rvTrfinr- 

timcB in $1.60, which la 6J6. 300x00!"=.^ 

1.50-1-25=6. 

Bllle> — Divide the discount by Ike interest an the /ace, A 
1 % for the given time. 

WKITTEN EKEKCIBES. 

3. Mr. Qerr buys goods to tlie amount of 14000, and U 
p»y for them gets his note for 60 days discounted at a bank; 
if the face is 14040.40, what is the rate ? Ans. Qfe. 

8. A note dated July 1st, 1875, at 3 mouths, was dis- 
counted at bank on Aug. 10, 1875; the face waa $2500, aad 
the proceeds $2474.722 ; what was the rate ? Atis. 7%. 
*i. A note dated September 12th, 1875, at 6 months, wm 
discoUDted at Wilmington, Del., December 9th, 1875; the 
face of the note was $5750 and the proceeds $5621.77}; what 
was the rate of discount? Aru. 8^. 

STOCK INVESTMENTS WITH INTEREST. 
S09. In Stock Investments operators take into contld- 

eration the interest on the money invested. 

Since money is worlh Its Interest while invested, lo know (he aotiul 
gitin or loss of on invesLmenl, wesbould reckon the interest cm Ae 
invested. 

Stuck speculatora IVt^ueDtly, instead of piLTiag for stock, dej 
aum called a " margin," la Bucare llie broker against loss, should tfat 
ilook fall in price before delivery or Bale. 

NoTi. — Ab the follawlne examples are worked prjnclpallj b]r a eonbt 
aatlOD of methods prevlouely ^ven. It has been thought Unnecessftry 10 
diridc them into cases. Broktraec ar J, per cent, la to be reckoDed On lO 
purchases and sales. Money is considered worth 6J6 . 

1. What is the annual rate of interest of an iDTratmWl 
which pays 5% semi-annually, if reiuFeflted at 6%f 

BOLCTiON.— The dividend on $1 at the OPEkatiok. 

end of the first Omo. is $.<B, and this may $.06X1.03— J (ffllD 
be on interest at a ft for the neit 6nio.; |.05-|-|.0515— $. lOK 
benoe at the end of the fear this will ^ lOAII 

amount to 1.05X1.03, ¥.0515; and adding 
this to the f<eooDd dividend on 11, which 

U received at the end of the second 8 mo,, we have 4.0&+$>0QU^ 
' lOU, whloh ia the yearljr rate of in 
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l¥RITTS:iV BXBRCISBS. 

2« When the Penn. Railroad pays 2% quarterly, what 
yearly dividend will be equal to this? Ans. S-^%. 

S. If I buy Michigan 6'8 at 108, interest payable semi- 
annually, what annual rate % do I receive? Aiis. 5|J|%. 

4* If I buy 15 'Shares United Companies of New Jersey 
ai 137^ ($100), and receive $37^ dividend quarterly, what 
annual rate of interest do I receive? Ans. Tfff %• 



To be omitted unless otherwise dlreote<l. 
6. Mr. Westlake sold $4000 Illinois 6's at 106, interest payabte 
quarterly, and bought Kentucky 6's at 105, interest payable semi- 
annually; did he hicrease or diminish his yearly income if each 
dividend was put out at interest as soon as received ? 

Ans, Diminished $1.80; surplus, $20. 
6. I buy in August 20 shares Second and Third Sts. Pass. Rail- 
way ($50) at 88, and receive in October, January, April and July, a 
8% dividend; what % income do I receive during the year, and 
what will be my entire dividend if each dividend is invested for the 
remainder of the year, at 8 % interest ? 

Ans. Div. $123.60; rate, 7Hi%. 

COMPOUND INTEREST. 

5iO« Compound Interest is interest on both principal 
and interest, when the interest is not paid when due. 

Compound interest assumes that if the borrower does not paj the 
intetest when due, it is proper that he should pay interest for it until 
pud. Some regud it as just, but it lias not the sanction of law. 

!• What is the compound interest of $400 for 2yr. at 6%? 

OPERATION. 

Solution. — Mnltipljing by the rate ^00 

per cent, we find the interest for 1 j^ear 06 ^— -- 

to be $24; adding this to the principal, ^. ' - _ ^ 

f e find the nmount to be $424, which is 24.00 =Iiii. 1st yr 

'^©.principal for the 2d year. Multi- ?2? 

pijing the new principal by the rate, 424.00 = Amt. 1st yr 
^ find the interest for the 2d year to be .06 

^•44, and adding this to the 2d princi- 25.44 = Int. 2d ^r. 

r**' ^® fi'^d the amount for 2 years to 424 

^.*^9.44, from which subtract the 1st tttttt a * *w — 

^^cinal, and the remainder, $49.44, is ^49-44 = Amt 2d yr. 

i!?i? .^ominuad interest Hence the fol- ^^^ 
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298 NORMAL CNION ARITHMETIC. 

Bnle. — I. Find the amount of the principal for the first 
period of lime for which inlereM in reckoned, and make 
thin the principal for the second period. 

II. Find the amount of this principal for the next 
period ; and Ihttn contintte till the end of the girten lime. 

III. Subtract Ike given principal from the last amaunl. 
and the result will be the compound interest. 

Norm.— 1. When the Interesl U due Bcml-annuallj or qnirtorly ws 
And the Interest for sucli timo aad proceed aB above directed. 

i. Wheu tbe Usae Is for years, aiuuDie, aud days, And the Bmoant roi 
the years, then compute clie Interest an this Tor tbe monlha aui davs, aai 
add Uj the lust amount bclore subtracting. 
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WRITTBW 

2. What is tbe compound ioterest of $568, for Syr., M 
a percent.? ^»b. $108^50. 

B. Wbat is the amouDl, at compound interest, of (90, ht 
G yr., at 7 per ceut. ? Ana. tl35.06J. 

4. Wbat IB tbe compound interest of S311.S0, for lyr. 
g mo., at 6 per cent. 7 Ana. S108.T6. 

5. What i.a the compound interest of $1728^, for 3 yr, 
Gmo., at 6 %, payable seiui-aiinuully ? Ann, $275.27. 

tt. What is the amount of $240, for 2yr. 3 mo., at 8 per 
cent., payable quarterly? Ans. $286.82, 

7. What is the amount of (450, for 8 yr., at 6 per cenU 
coEQpouod interest ? 

Solution. — We look in the (able under 6 per cent., orBSATIOS. 



$717.2302950 

8. Wbat is tbe amount of $780, for 9yr., at S per cent, 
eompoaad interest? Ana. $1550. 2'2, 

9. What is tbe amount of $300, for 16 yr., at T per cenl, 
compound interest? Ann. $885. 6S, 

10. Required tbe compound intereat of $950, for 20 Ji., 
at i per cent. Ans. en31.fi7. 

M. What is the difference between the simple and com- 
pound interest of $600 for 6 yr. 6 mo. 6da. at G^fi? . 

An4t.UiM, 
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Sll. The calculation of compound interest is facilitate^^^^ 


by the uHe of the following table. Similar tables are alfw 


need for simple interest. 
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EXCHANGE. 

513. Exchange is the muihod of mokiiig pajmetita in 

diBtanC plaiies by meaaB of Drafts or Bills of Exchange. 

518. Exchange is of two kinda, Domeelto and Foreign. 
Esebaoge between two places ia the same country is called 
Domestic or Inland £ichaiige; that between different coun 
triea ia called Foreign Exchange. 

514. A Draft or Bill of Exchange is a writtea order for 
the paymeat of money. In domestic exchange a bill i« 
usually called a Draft. 

515. A Sight Bill ia oue payable " at sight" or on iU 
presentation. A Time Bill is one payable at a speciBed' 

. time after sight or after date. 

516. The Indorsement of a bill is the writing apon tha 
back of it, by which the payee transferB the payment U 
another. 

A rpteial iDdoreement is an order to pn^ the bill to some particulal 
person, who is then called the I-ndorsrt,, and be alonecaa coUect thebilL 
Ad iDciorsement in biank is the writing of the holder's name upon tii 
back, whieh makes tbc bill pavahle lo the bearer. 

The person who signs thebill is called the Maker or Dtohmt ; the pe^ 
<0Q requested to pa.; is called the Z>niuie« ; the person to whom the monej 
is lo be paid, is the Payee ; the person who has possesBion of the biUu 
called the 0«-.«r or HMer. 

517. The Acceptance of a bill \b the promise of tl» 
Drawee, wheu preaeated, to pay itat maturity. The Drawe* 
acceptx by writing ncroga the face of the bill, "Accepted," 
with the date and hia signature; the bill is then caHei n 
Acceptance, and ie of the character of a promissory iioli> 

IfabilliaprotBPtedfor nnn-Bci:eptftnce, the maker ia under obliga- 
tion to pay it immediately, although the time spedficd in it bai ndl 
ejipircd. Bills of eichango are entitled to " days of grace " Bccording 
lo the cuBtoro of the place inhere the draft is payatile. !□ New Torki 
PennsyWaoia, etc., no grace la allowed, and ia most Slates no gnwt 
ia allowed on Ei);til drafts. If a, note is pii juble on demaitil it ia lej;al|f 
due when presented, us bank-notcB, etc. 



DOMESTIC EXCUANOS. 



In reckoning the time of maluritj of ■ bill payable after date, the 
OD which IL is <)al«d IB not included, and in die case of a bill pBjHbl 
Kfter sijjhL, the duy of preseotraent is not ioduilal. 

SIS* The Rate of Exchange is the rate per cent, whiub 
1b reckooed upon a draft. The Course of Exchange is the 
current price paid in one place for bills of exchange upon 
auother. 

The brokeragt is usually iocluded in the quolatioo oreichange. 

919. The Par of Exchange is the established value ot 
the monetary unit of uue country in the moueiary unit of 
another ; it Ib either inirinAic or coTMnerciai. 

530> Exchange is at par when a UrafL or bill gellB for itx 
face ; at a pretniitm when it sells for mure than its face ; and 
«t a discount when it sells for leaB than its face. 

The rote of exchange between two places or countries depends upon 
the course of trade. If the trade between K ew Vork and Chicago ia equnl, 
exchange is at par. If I4ew York owes Chicago, the demand in New 
York for drafts on Chicago is greater than the deniand in Chicago for 
drafts aa New York, benoe the drafts are at a premium in New York. 
But if (Jhlco^ owes New York, the demand for drafts ia leas in New 
York than in Chitago; hence drafla in Kew York on Chicago are al a 



3d«^^| 



The reaaon why the banks in New York should charge a premium, is 
Lbat they must be at the expense of actually sending money to the Chi- 
r be charged with interest on Iheir unpaid Wan 



reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the lace of a ciraft in order to get Uie money 
owed them io New Y'ork immediately. 

A check, diail, or certificate of deposit on abankinlhejAace where drafit 
art uJUng ai a premium, is ofteD sent Ui pay a debt in the place where 
drafb are leUing al a diianint, and such a check or draft will command 

If the course of exchange is unfavorable in drawing, the discount ii 
sometimes avoided bv means of a circuitous exchange through severaJ 
inlermediate places between which the course is favorable. 

DOMESTIC EXCnAXGE. 
A31. Domestic or Inland Exchange is the exchange 

itween two places in the same eoutitry. 

532. The Base of an inland bill 
ia the rate of premium or discount. 

S3S* The Forms aod Use of drafts may be 
Tollowing examples aad explanations; 
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S02 NORMAL OFION ASITHMBTIC, 

Ftkst Nationaj, Bank or New OsutAWi^ 
18000. New Okleans, Jan. 16, I8T1. 

At night, pay to the ordtir of John Smitk, Eight TkouMnd 
Dollars. Thomas Raskihb, 

To the MsaoHANTs' National Bask, Cashier. 

Phtladklphia, Pa. 

ExPl~iNATioN. — Simpoae John Smith, of New Orleans, owes Jodmi 
ThomsoQ A Co., oC Philadelphia, $SOU0; he goes ioto a. bank in Stw 
Orleane aod geu the above drait He then writes on the track o( iba 
note, "Faj lo the order of James ThomsoD & Co.," Bigning hU nuue, 
and forwardg it to James Thomson & Co., in Philudeliihia, who take il 
U> Ifae Mercluuils' National Bank, and wriling the name of thetr firiD on 
the back, receive the moae;. 

Third National Bank, 
$5600. St. Lours, Mo., Jan. 11, 187T. 

At ten days sight, poy to the order of H. B. Clajiin A 
Oo., Fiae Thousand Six Hundred Dollars, and charge the 
same lo the account of James Simpson, 

To Ike FifTB National Bank, Cashier. 

New York. 

the above draft on th.^ Kifih National Bank of New Ynrt He li^ 
wards it to H. B. Claflin A Co., who, having indoretd it, will preaeiitil 
at the bank. The "ten days after aighl" meBim after u^ceptaiin. Il 
shoula be presented to the bank upon which it is drawn us soon is re- 
ceived, when the cashier wriles upon it "accepted." with the dare of 
acceptance, and nigns his name se cashier. This makes the bank liable 
for its pajment, and is an i^reement to psj it after ten dajs. 

ea gnus la reckoiiod unl? la th« 

CASE I. 

S34. To find the coat of a bill of exchnnge at sight, 
or on Hme. 

t. Wbatmaat I pay in Philailelphia far a draft of $S0O(n 
New Orleane, exchaoge being l^per cent, premium? 



ttonmoB. — At a premium of IJ % «2 000 

tlwontofexchangeufSl isSt+ljct 01 S = 

-fl.015,andlliecoslof $800 is 800 ,-^ 

timm 11.016, which ore $S12. Hence ^'SiS^** "S 

forais-ht Pichanife we have the fol- °" " 

lowing 'i»\1SHfi X<M. 



DOMESTIC EXCHANQE. SOS 

Knle. — Find the cost o/$l bt/ adding the rate to (1. whet 
at a previium, or subtracting it, when at a dixcoiau,; and 
multiply the result by the face of the draft. 
J i. What mQst be paid in New York fur a draft of $3000 
on Chicago at SO days, exchange beiiig 2% premium? 

SoLCTioN.— The draft being oa oPKBAtloH. 

time should be parchaBCil atadis. fiiODO 

count. The diicouae of (1, at lbs .OO.'i^diBcotint for 30 do. 

rale in Chicago for 30 daja, is aw;,— fo,t of «1 atnar 

$.005, whith Bubtracted rrom Jl, »..'J3--coat ot fl at par. 

equa!a$,995,theco8tof$l of the ^0£— rata ot eicuangB. 

draft if tbe ewha.iga was at pur, fl.015^tost of #1 of draft 

but there ia a premium of 2 per ^000 

cent., hence adding $.02 we Sad $:iU3li=wba1e cost, 

the actual cost of fl of tli« draft 

to beJLOIB, and miiltipljinj; this bj SOOD, no bavo $2030, the entire 
cost. Heuce, lot time eichaoge, the lollowiug 

Rule. — From %\ subtract the bank discount of %l for the 
tivie aiid rate, where the draft ix purchased ; to this reimit 
add Ihe rate of exchange whi^n at a premium, and subtract it 
when al a dtKcoant, and multiply the result by Ihe face of the 
draft. 

WRITTKN IdXERClBES. 

3. ManaoD & Co., of Uarrisburg, owe a pari; iu Kaw 
YorkSJT-W; what must tbey pay nt a Harrisburg Ijauk for ■ 
draft on New York, exchaoge |% discount ? Ann. $1714.375. 

4. What will a draft of f 3500 coat, puj'able 30 days after 
sight, at 6%, exchange i^fe premium? Ana. $3535. 

*5. A Xew York firm reteived a shipmeul of flour from 
Milwaukee, amouutiug to $7500, and remitted the money hj 
a 15 day draft, at T%, esebauge being at a discount of \^% , 
what did ihey pay for the draft? Ans. $7361.afi. 

BUFFLEMENTABT FHOBIiKMS. 

To be omitted uiiJeEia otheiHlso ilirccU-a. 

11. A Detroit luei'chant bouglit an assoitmuiit of spring Koods in 

New Yui'k at a cost of 91500 ; what will be the cost of a 3 mo. 

dntft ou Mew York, at 1^% premium, wliicli will diaobai^e the 

debt? Ans. 9in03.7r>. 

7. A Pbiludelpliia firm send their check for 94500 to tbotr agent 
in Dus Moiues, wbeiu drafts ou Philadelphia are selUnti at H% 
pfemium ; what wilJ the Des Moiuea baakera pa.) tui ' 
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CASE II. 

935, Oit'ett, tlie cont of a bitl of excltaiige, to jtnA 
i(« face. 

1. A Boeiuu meruhatit paid S2030 for a drart on FitU- 
bargh at 30 days, eiehaugo life premium ; required the faee 
of the draft. 

Solution, — WafiiidbyCnaBLlbut opBRiTioB. 

adr&nfurtl will custei.tJiS, there- 11.000 

fore a draft that casta )2030 niHflt bs . OOS^^ diacount for 30di. 

anydolIarsaaJl.OISigcon- |,095=coBt of $1 at pat. 

tsined timea in $2030, which are 03 =™te of eichangE 

mw. FromthBaboTeBolutioawe JToiB^costof tl ofdrafi. 

derive ibe tollowing * „,,-„ '•"='■>" *' "' -"•" 

■ ^2L"=t2O0O An, 
i.oin 

Bnle. — Find the cokI o/ a draft of $1, and divide Ike given 
eoat by it : the quntienl wili be Ihe/acn of the draft. 

WKITTKK KXEI(Cl!«t^. 

3. Junes & Bro., of St. Paul, parcbased a sfgbt drad for 
$2587 DQ CiuctDDati, at a, discoaut of i%; required the face 
of the draft. Ans. |i2BC0, 

8. A mercbaat in Maine buye a draft on New York at 4& 
days for gC<12.25 at a premium of 1}% j what ia the face of 
the draft? Ann. *e00. 

4. I received from Pbiladdphia a check for $40.20, wbicb 
coBt 1% to have cashed ; what should have been the face of 
the check that I might have realized (40.20 ? Ans. $40.50. 

&• My ageot sold $5000 worth of goods on commiseioD, at 
'ii%, and remits the proceeds ia a draft bought at Ijft 
premium; what did I receive for the sale? .^ns. $4814.81. 

SUFFLEMSI7TAS7 FSOBI.EU8. 

To booiiiil.t*a unltsH othul-vilaK airuttod. 

6i A Baltimore merchant wishes to pay a debt of (ISOO Id 

Detroit by a Bight draft on the Pirnt Natioual Dunk, BaltimoK; 

If exobange on Baltimore is JS premium at Detroit, what mustbt 

the feco of the draft ? 

hence the lUix wUI e'luitl llAOU-t-l.Ml ' or tiViS.i3— 

*7. If theUalllinoiemeroliaiitlnHieiireviouBproblQmbuy.inalBii 
0/ a EJg'lit draft, a 90 da; draft, what will itooRti' A7i». (14T4II1. 



FOSEION EXCHANGE. 305 

S. A Boston mercliaut seads to a creditor in Savatllla^ a sight 
draft ou Bostuu fur 31408.13; wliat was tlie debt, exuhange on 
BuHtou LM}iug at a piemium of J % 7 Aiu. SISOO. 

CASS ni. 
020. Gireu, the fare and tfie coat of a draft, to 
find the rate of exchauffe, 

]. A draft od Baltimore for |2000 at 30 da;e cost nip 
$2030; what was the rate of exchange? 



SoiTTTioK.— We find that the coat 


OPERATION. 


of$l ofl]iedraft,ifeiclmLgBwa9al 


ti.ooo 


par, ia t3M and of £2000 is 2000 


.OOfi^discoiintforSOda 


timea |.It95, or J1990 ; the difference 
between $1BB0 and $2030, tlie actual 


$.yw[i=™att)tS! at par. 

$,ny5X3(too=H£i90 

5203U—} 1900=840 

40-^2UOO=.oa,Or256 


coat, 19 (4D, which is the premium ; 
dividing llie premiiini, {40, bj the 
face.S^OOU, we have the rile, 2%. 



Role. — Find the premium or Iht discount, and divide 
bt/ the /ace, to find the rate. 

WRITTEK BEERClSfe^. 

2. A SavEinnab cotton broker bouglit u 30 day draft on 
Philadelphia for $3532.08, the foc-tj being $3500; what was 
the ral« of exchange ? Ang. 1^% premium. 

8. Sold grain on commisBion to the amouot of $5000 ; bar- 
ing reserved 2^%, I bought with the proceode a draft for 
$4814.81, which I remitted to the coneigoor ; what rate of 
exchange did f pay F Ans. 1 j^e premium. 

t. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila., 
a tot of woollen gooda amounting to $750, and forwards is 
payment a draft at 3 mo., whteb costs bim $727-50 ; what 
was the rat« of exchange f Ans. 1^% discount. 

» FOREIGN EXCHANGE. 

It&7. Foreign Exchange is the exchange that takes 
place between different countries. 

A Set of Eidumge conaials of three bills of the same tennt and dMa, 



each containing ■ condilioa that it shall continue payable only vhil* 
the others are unpaid. 

To prevent 1o«, or delav each bill of a set is remitted in a difieient 
tnanner, and wlieii one bill of the set baa been paid the olbuni in 
Morthless. 
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ARITHMETIC. 



I 



02S. The Mosey of Accoont of any country codbIM 
of the denominatioDs of the moDey of that country in which 
BCConntB are kept. 

529. The Act of March 3, 1873, provides that "iheralae 
of the Btftndard coins ... of the world shall be eetimaUd 
aaQually by the Director of the Mint, and be proclaimed oa 
'tie firal day of January by the Secretary of the Treasuiy." 

330. In accordance with thitj law, the following table 
was published by the Secretary of the Treasury, Jan. I, 









■ 


COCWTBr. 


MOSBTABT nSIT. 


STABDABD. 


O. B. MOKIT 


Anrtiia. 


Floiin, 


«lver. 


.34,5 


Belgium, 


Franc, 


G. and S., 


.19.3 


BoliTift, 


Boliviano, 


Silver, 


.69.9 


Braill, 


Milreis of 1000 reis, 


Gold, 


.54.6 


British America, 


Dollar, 


Gold, 


11.00 


Central America, 


Dollar, 


Silver, . 


.91.8 


Chili, 


Peso, 


Gold, 


.91^3 


Cuba. 


Peso, 


Gold. 


.98,8 


Denmark, 


Crown, 


Gold, 


.86.8 




Buore, 


Silver, 


.69,» 


Egypt. 


Pound of 100 piastres, 


Gold. 


4.H8 


France, 




G. and 8.. 


.19,3 


Great Britain, 


Pound Sterling, 


Gold, 


4.86.ei 


Greece, 


Drachma, 


G. and S., 


.19,3 


Oerman Empire, 


Mark, 


Gold, 


.23,8 


Japan. 


Yen, 


Gold, . 


.99,7 


India, 


Rupee of IB annai. 


Silver, 


.33,3 


Italy, 


Li™, 


0. and &., 


.19,3 


Liberia, 


Dollar, 


Gold, 


1.00 




Dollar, 


Silver, 


.75,9 


Netherlanda, 


Florin, 


G. and 8., 


.40,8 


Norway, 


Crown, 


Gold, 


.28.8 


Peru, 


Sol, 


Silver, 


.89,9 


Portugal, 


MilreiBof lODOreis, 


Gold, 


1.08 


RuBHia, 


Rouble of 100 copMkB, 


Silver, 


Ji5.fl 


Spain, 


Peseta of 100 oentiraeK, 


0. and 9., 


.10,3 


Sweden, 


Crown, 


Gold, 


.36.8 


BwiUerland, 


Franc, 


G. and 8.. 


.19,3 


Tripoli, 


Mahbub of 90 piasters. 


BUver, 


.63 


TuSu,^ 


Piaster of 16 caroubs. 


SUver, 


.11,8 


Turkey, 


Piaster, 


Gold, 


.04,4 


U.8.ofColombta. 


Peso, 


Silver, 


.99.0 


Tanezueia, 


Bolivar, 


Silver, 


.19,8 



531. Bills of SxcbKUge we usuaK-j 'mAAfe. ^^able either 

S days after aigkt or 60 daja a.'ftftt a\^\.. 'X^'WXesc«xi& >:i£^ 

btt « lower rate, on account tJi 'ia» aMRO^avV M 
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633. Most nf the dealings in foreign exchange are with 
the commercial centres menttonoi) in the following table, taken 

from a recent New York paper : 

60 daj-s. 3 days. 



Prime banking Btorling bilU 
Qood baDkerB*^*nd prime oon 


>n London, 4 B3: 


(^4 83 4 64 


&4e4i 


'1, i 8l! 


m 82i 4 83 


§4 84 




4 80 


§4 81 4 81 


|4sa 


Paris (francs), 


B24j 


m 24i 5 31 

as 24} 5 81 


15 19 


Antwerp (franoB), 




|5 1Q 


Swiss (francs) 




5 30 6 20 


§5 18 






40 40 


1 40 




03 


B4 94^ 


1 94 


Frankfort (reiohmarks). 


83 


g 94 94l( 


m 94 


Bremen (reiohmarks), 


93 


@ 94 941 


1 94 




OS 


@ 94 94j 


% 94 



■E frequently made in bills on 
n the best banlcinj 



Remittances lo md from other places 
these leadiug aois, expecisil; LodiIud. 

In the IiOQdon quolacioiia "prime" bills are those on tlie best lianlcing 
houses, "good" are those on houses in good credit, but in less deniiind 
than the prima. " Coouoerciat" signifies merchanls' drafla, which gen- 
erally rate below bankeis'. In the ijuotatians on Paris, Antwerp, and 
Switierlsnd the franc is the unit, and the quolaliun gives the number 
of franca and L'sntimes to the dollar. The exchange on Amsterdam is 
the number of cents to the guilder; while on Hamburg, Frankfurt, 
Bremen, and Berlin, the i^uotation rives the number of cents in 4 
reichamarks. 4.S2J@4.S3 mdicales the highest and lowest prices on 
the day on which the quotations were made. 

KBHins.— United States Beciiritiea are quoted in London on a Eold 
basis insteaii of a greenback one, of 4 ghilliiigs to the dollar, hence they 
usually appear lowvr than with lie. 

333. A Letter of Credit is a letter from a banking 
house in one country to one or more of their correepondenia 
in another, directing them to pay to the person in whose 
faror the letter is written, any sum not exceeding a certain 
amount specified In the letter. 
i. What must be paid in New York city for a bill of ex' 
change on London for £460, at 3 days sight, att4.8Sto the pound 
sterling '/ 

Solution.— If £1 cost $4.88, £460 cost KO times $4.88 

#4.88, which is (2196. Hence the foUowlug 4S0 

•2196.00 

Bnle. — Find l/ie eoH of a unit of the eurrenof in which At 
bill is given, and muUipiy the faee by it far the cost, or divide 
Um eotl by it for the/ace. ■ 
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WIUTTBH BXKRCISfSS. 

S. WhatwillbethecostinPliiUdelphiiiiif tbefollowingclraft. 
excban^e Ht 60 days being U.Hi 'f Am. 12420. 

Exckani/e for £600. Philadelphia. Jviy \, I»T5. 

Hixty days after sight of thie Fiml of Exchange (wcwirf 
and third unpaid) Pay la the order of Chan. Sniilb, Fiv 
Hundred Poundu Starling, for value received, and charut 
the name Co account of Peteb Wkiobt & Sons. 

To Mebbbb. Bbown BaoTHEBS, Liverpool. 

8. What mubt a mercbaut id Cauton pay for a draft ot 
$1134, if 1 tael=*1.63f Ann. 695.71— taele. 

4. i wish to remit 5400 fraocs to Paris ; what will & draft 
cost me in New York, if 1 franc =19.6j? ? Ans. $1058.40. 

&. A merchant in London eold a coneigoment of wheal 
from Odesea for £420 ; what will be the face of a draft on 
Odessa for the amount, if £1=6 roubles 70 copecks 7 

AriK 2814 roubles. 

6. B7 the first qiiotatiou in tbe table, Art. 532, what 
amount of exchange on Geneva at 3 days sight will $1SOO 
ID gold buy ? Ans. 6241.50 trancB. 

STTPFLEJUEITTAKY PSOB1.BMS. 
To be omlitKd uiiLfcia othei-wlsB airaotcd. 
7< At tlie Grst quotation, bow much eiuhauge on Berlin at 60 
days sigbt, will (1000 currency buy ? Aju 4286.06-(- reiobsuiarks. 

8. How much in currency wuuld a bill on Arasterdam frit 4000 
gnildera cost, at the firat quotation, 60 days sight, when gold wu 
selling at IISJ ? Ant. «180fl.83I. 

9. Mecke & Co., of Bremiiu, wish to remit 4ST0 reicbsmarks to 
tbeir correspondent in New York; what will be tlio face of a draft 
for Sdayiiat tbeaeooud quotation? Aru. |1153,9S^. 

1(1. A comraiBsion merchant in Cadiz having sent to his corre- 
spondent in Philadelphia an invoice of sherry, valued at 8400 pese- 
tas, di-awH on him for the cost, exchange being 1 peseta— 'ZO.!^; 
what would have been the advantage to the consignee of remitting 
m draft on Cadlc, 1 peseta being worth 19.8* in Phlladel pliia f 



^H AKBITBATIOB OF BZCHAKQB. 

1 1. A gentlemBn about to rUit Europe obtum ■ letter of eicdll 
rrom Fish, Hatch&Co., depoBtting' boDde as socarity; he drawaln 
Pads 2000 rrsiicB Jui; 1, the bill of exchan^ m GO dafs reaching 
~irk, July 17; on his retuni, Sept. 15, he settled the account; 
,t must he pa;, commissiOQ 1 j(, excfatuige 5.24^ ? 

Am. 1385.31 +. 

ARBITRATION OF EXCHANGE. 
[534. Arbitratioii of Exchange, also called Circuiar 

rckange, is the method of making- exchange between two 
places bj means of one or more intermediate eicbangea. 

535. Simple Arbitration is thai id which there is only 
one intermediate eichange; Compound Arbitrntion is that 
in which there are two or more ioiermediate exchangee. 

As rates of eichati^ comtantlr varr, it is oft«D more tidFiuiI:ig«DUs lo 
make [he exchange b; pausing (hrougli several interiunliale plaos than 
by a direct remitianpe, and the cibjecl of arbitration is Ia enable & peraoD 
til ai«*rtain which will be most profitable. 

I. A mercbaDt wishes to pay a debt in Paris of 4680 
francs, remitliiig tlirrogh London, exchange between Paris 
and Loudon beiu;^ at X1=^3C francs, aud between London 
and New Vork £1=*4.90; what will it cost in New York? 

Solution.— If we reprasent the required num- opebatioh, 

her of dollora by i, we have i=4680 frinos, «, = 4680 frsnoB -^ 
26 fran<»=£l,aDd X1=I4.90. Now, ihe [.ro- 26f: = £l ^'^ , ■ 
duct of the first set of yalnee will equal the pro- £1 = 84 90 v' 

duct of the Becund set; hence the protloCt of the ■ - ' ■ 

gecond get, divided by the product of all the first ' — *'*''' 

«et excepts, will equal x, from which we have i^=t3S2. 

S. A tnercbaot In Savannah wishes to remit $2000 U> 
Cincinnati; exchange on New Orleans ia j% premium; 
between New Orleans and St. Louis 1%, discount; between 
St, Louis and Cincinnati i% discount; what was the value 
of the remiltajice in Cincinnati if sent through these cities? 

SuLCTiOH. — According to the given rates Ofebauok. 

fl.OOf in Savaonnfa = f 1 in New Orleans; Tl'in S^nnnN 

.„.,^oot„«.™rw,^„„„., t„«. ,„..;.. s,.OoVs: = tlN.O. 

t0.99N,O. = *I8tU 
t O.991 Sl. L .t=t] Cin.. 

Rnie. — I. Jttpres^t the mm r&jmred b^ sl, a^mng td* 
fireper utiii ^ emnmejf, piaee U eqiuil to Ut« qvD«n *"f^ 



ud $0,99 in N 


ewOrieana- 




in St. Lou 


tad $0.99i in 


3l Louis = 


fl 


n CinciniiB 




explained. 




(3025.29. 
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and arrange the given rates of exchange so that in any two 
oomecntiiK equalione the same unit of currency akall stand 
on opjionUe oidei. 

II. 1/ commission is charged /or dbawinq, p/oce 1 niinut 
the rate on the leit if the cost of excuakqk is required, 
and on the biobt if teoceeds are required ; bttt if com 
misBion is charged for bemittino, place I plus the rale or, 
the BtOHT if COST is required and on the left if pboceede 
are required. 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling eqtial 
factors ; the result will be. the required sum. 

1WR1TTEH BXESCISBS. 

8. If exchauge between New York aad ADisterdam is 40 f 
per florin, aod betweea Amsterdam and St. Petersburg: '8 15 
fiorioB to 8 roubles, what must be paid io St. Petersbnrg 
for a, bill on New York for 31200? Ans. IGOOroubles. 

i. WhoD exchange between BoBton and London ie £9= 
$46, between London and Paris ie £3^54 francs, and be- 
tween Paris and Stockholm is ^ francs=6 crowns; how 
Qiuch must be paid in ISoston for a bill on Stockholm, for 
2100 crowns? required tbo difference betwes'j it and the direct 
exchange at 1 crown = 27;'. Ans. |II.S5. j 

&, A merchant in Baltimore having purchased goods in 
Berlin to the value of 5000 marks, remits through London, | 
Antwerp, and Amsterdam, at the following rates: £1^$4.B5 ; 
£1=25.15 francs; 1 guilder=2.5 francs; 1 guilder^ L876 
roichsmarks ; what will the remittance cost bim in Balti- 
more, allowing i% brokerage in London? Ans, 11288.83. J 

B'UFFZ.ElXEirTAS.T PROB3JEMS. | 

6. A man in tSan PraDcEsco wiabes to paj » debt, of 19300 in 
t^tJadelpbia; the direct excliange i£ 2% ia favor of Fhilad«l[iliu, 
but the exchange ou Cliiuajjo ia 1J!6 in favor of Chicago, and 
between Chicago and Pbitadelphia J % <d favor of Philadolpliia; 
regaiFBd the difference between the direct and circular eKobaDjce. 



SUTIKB OR CtrSTOJiS. 

T. ft ii;rinlkiniiii niilwi. ilw Tlrtirir h Thn 
•ome fuDdc trvm Us •««« in flwlwll. dnMta Ui •«<■> <■> Zi"^ 
doD to dnw OB Ciaeiwiti tknm|b >l«w ToA, fur 41O0O, mmI t» 
mit to him throo^ I^ndoo and ilwulmUii, the rate* bein^ aa 
faUons: )» id bvorof CiDciiin>ti:£l-^4.8S5; £1— ll.Ti guildcn; 
1.13 guilders^ mu-ks, t-od tbe Loodon agent cIut)^ J A broker- 
age both for drawing and remitting; what docs he reoeive and which 
is better, the cironlar ezehange, or the direct at 1 iiiBrk^44# la 
Cinoiunad T 

DUTIES OR CUSTOMS. 

536. Daties, or Customs, are t»zee levied b^ ^verii 
nieut upon imported goods ; ihe; are ot two kinds, ad 
valorem and specific. 

337* An Ad Valorem dittv is a cenaiD percenti^ 
aseesaed oa the cost of the goods in tbe country fram wliicb 
they were import«d. 

S3S. A Specific Duty is a. certain sum a^^'esod ou gtiodH 
without regard to their eosL 

530. A Tariff is a schedule showiag the rale of dirty 
fixed bj- law on all kinds of imported merchaQdise. 

540. Tare is an allowance for tbe weight of tbe boi, 
cask, or covering cuntaiuing the gooda. 

For some nrtideH certain rates of taro are filed by la* ; in other rawt 
the mil tare only, ascenained under regulations (jreKribed by the Suens- 
tary of tbe Treasury, is allowei). Ifthe tare is E{>ecitied in the orlginill 
invoice, tbe collecloi iiiuy, ir lie clioueeo, vritli the consent of tbe ciui- 
■i^ee, accept it aa the curri'cl lari'. 

041. Breakage is an allowance for tbe lose of liqnora 
imported in boltlee. 

Tbe allowance for breakage is 6% on ale, beer, potter, lic|Uori, wd 
sparkling wine in bottles ; no allowance is now niiule on aiiU ivinca. 

542. Gross Weight or Value is the weight or raloe o< 
the goods before any deductions have been made. 

543. Net Weight or Valtie is the weight oi vain* tA 
Ibe goods after all allowaaces bare been dediiciea. 
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Bj [he pnsent lai'iS, laaet dulits of [he Unil«d Stii[ei are ad eaiorBm, 
bu[ some du[ies are specific, and some iu'[iciee are cbiirged bo[b a ape- 
cific and an ad valorem duty. The datj ia reckooed on the aclual coat 
jb[ the pluce of purchase or maDufacture, increoacd bj all chargcfl for 
tFBDBporlatioii previous to final sbipmenL 

Seaport lowna, where customs are collec(ed, are called poru of enlry. 
The cfficet) in which thej arecolleuted are caUed euilom-hoiiefs ; and the 
officer wbo auperintends the collection of duties and other buslnesa of [he 
cualom-houae a called calUclor 0/ the port. 

A veasel is entered at a pen b; lodgins a[ [he cuatom-bouse a manual 
or ii[ate[Den[ of lis cargo, and also a list of passengers, if it have any, these 
papers verified by tbe oath of tbe master. The eiearanee from lis port yt 
iieparture and pa|iprs proving itn nationaJity must ahio be deposited, 
before i[ is permitted w discharge iW caigo. 

A vefflel IB cleared from a port by lodging at the cuBtom-house a mi 
feat of its outward cargo, veriliod by oath, and agreeing iri[h the ship 
pars' manifests of piirta of cargo. All govemnient cliarges must be paid 
aUa, and everything connected with the discharging of tbe inward cargo 
settled, after which a " genera] clearance" is issueil, and the vessel is at 
liberty to leave the port, having received ila papeia of nationality again. 

Theillegal introduction of goods iii[o a country otherwise than [hrougb 
the regular pons of entry is called imuggling. 

544. All mertihaDdige imported from foreign ports or 
places mast be conaigaed in the uisnifeBt, invoice, or bill 
of lading, to some persoo or firm at the port of importation, 
by whom it must be duly ent«red — either for immediate cou- 
aamption or for warehouse 

Merchandise not intended for iii'.mediRte consumption may be deposited 
in U. S. Bonded Warehouses, end remain there not loncer [hun three 
yeais, the owner being at liberty to withdraw it at any time upon pay- 
ment of the duties and charges for storage. 

Id cuBlom-house business the long ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 530, unless the invoice if 
accompanied by a consular certificate stating that a dillerent rate ofts- 
change is ruling at the lime the invoice is mrnle out. 

545. Tbe Quantities considered are : 1. The Cost of the 
goods, or the Quantity : 3. The Duty ; 3. The Hale ; i. 
The Allowances. 

NoTR.— Duties may ba treated under three caaea, as other appUcatlou 



540> Given, the base and rate, to find the « 
, What is the specific duty on 75 drums of Hg( 
weigbiag 57 lb., tare 41 lb. in ibe cwV. «.\. %\\ a ■ 



DDTIB3 OB Cr&TOHS 



HoLVTiUH. — We find U>e duid- 

ber of CW1. to be 3S^/, ; mulliplj- jgv ^-j 

ing 21 Itu, the tuv on 1 cwu, bj — rr.~ =3Srt',cw(. 
38(ft, we have the whole uire '"^ 

equal to 1-^ c«t^ irliich, sub- 21 X 3S,>A = 'iWt < 

oet weight, ^L cwi. On 1 ^T^i'" "^^^7 ''*■• 
cwt-the duty iill. and on 31 31x51I = »341. 
cwLflfae&actioa being leat llian ( 
'« DOl reckoned) it is 31 times $11, or S341. 

Rule I. — For ad valorem duliea, multiply the cost of uu 
■juodi by the Tale of duty. 

Rnlo I]. — For gpecific dutien, deduct fir&t Ike aliowatuxe, 
and compute the duly on the remainder. 



NoTB. — In r«koiiing duties, wbole Uullar«, poutidE, galloi 
used aa the base, fnctloCB less Uisii i bviisg i^jcuted and D 
tielng reckoned aa 1. Dutiec are iiayutile iu goJil. 



WBITTKN EXERCISES. 

t. I received from Davre au iuvoiLT of 50 dozen bouloa 
of champagne, coBliDg Jia.oO per dozen; what is the duly 
at $6 a. dozen, breakage b% F Ans. %iS8. 

3. II. B. Clafliu & Co. received an iovoice of Bruasele 
laeea costing 2801) france io Brussels, charges 101.56 francs; 
what was the duly at 30%? Ans. $168. 

4. "What ia the duty at 20% ad valorem on 350 boxes of 
Naples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 2^'/, ? An^. |29S,Ht). 

5. What is the duty on 25 hhd. of sugar, each weighing Scwt, 
Iqr, 3 lb., tare 21 lb. per hhd.,duty Hi percwt., and 35 hhd. of 
molasses, 120 gal. each, duty of a galloQ ? ^Itis. (368.70. 

SnFFI.EMBNTAS7 PROBLEMS. 
To be ollllC^ea nnloaa otherwise dlrenlea. 

6. SharplesB BrotherB imported from London 10 oiises of woolen 
goods, net weight 13501b., value £166 16 s., commiBsion 3i$;wliat 
did tbe goods cost In store, duty 60^ per lb. and also an ad valorem 
duty of 35 S ? An». J5771.04. 

7. Clias. Ford & Son, linen merchauts, Belfast, shipped to John 
Ford & Co., April 3, 1876, 40 pes. J Ducks, marked W. R, No. 14, 
oontaining 2008| yd.@T|) d.; eommJHaiou 2\?i; ship charges 5h.; 
what will be the duty at 35%? A-im. tV^.^^- 
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Tn lie omltwd tinletifi otborwisu dlreoMa. 

8 An invoice of 75 Drums Caustic Soda, shipped per 8. S. 
Germania for New \'ork, by tlie undersigned on acc't and risk 
of Messrs. Smith He Uro. 

W A 1 „, ^ 

— r" 7^ DruiiiB. 

CwU qr. lb. , 

(ir. 421 3 3 C«u qf. lb. 
Tr. U 3 23 N el 406 .1 H@13/3 I 

■15oB4 111. iliscoLinl 2j Jt I 

iJ»erpoal, April, 1874, Com. 2iS6 

MuKeoN Bros., „ 

i>iii;,,— 40,564 (6.@IJC=f * 

What was the cost of this invoice, including duty, when I 
delivered to Mesurs. Smith & Bro. ? Ana. $lS»4.a5 gold. I 

9. Invoice of Mdse., -purchased, paid for in London, and 
ohipped by David Taylor & Sons, per steamer Obio to Pliil- 
adelpbia, fur ^ aud risk of Messrs. Soow, Gilbert & Co. 

F B No. 21 Oat Out Pallet A'nina. 

24 lioz. 3 in. Plain. K« 2/8 £ 
12 ■■ 4 '■ " a/8 

4 " S '■ " 3/5 

Duly oa Mantif. Seei, diac't, 21 % 

$ @45!(^S12.1S uiae 0-J 



Find the duty on the above iuvoice, Ann. $l'i.lb. 

NoTS.— The Mth aud Bih problema are UkeD from actual cuelom-bouM 
tranSKtiona, snd Indicate Uie esract forms used. In prohlcm M, the letien 
>l. tbc Iclt are tbe trade murk on the drums : ^ Indicateg numlien of tlic 
dminafrom 1 np[o75; groes weight Is 421 cwt, 3qr. 31b.,tarB, i4cwt.3qi. 
S3 lb.; net welgbt Is 406 cwt. 3 qr. 8 lb. or 45561 lb.,&t I3b. Sd. percwi.: troa 
whliih a dlBvount of 2\ per cent, must bo eiibtrocted, ^vlDg tbe amouul 
paid, and adding a commlBslon ot2}i per cent, we have the coat up tosblp- 
aiEnC, which muBl be roduccd to United auiee eurrenc?, reckoning t4.866S 
= £1. The duty being spectBc Ib, however, reekooed only od the weight. 
To the 9lii example, bavlag deduc>.e& &\»i<»ii.t aud lulded price ofcaM ud 
tbe commlMloD, and reduced tbe amoMnX ol 'iife VaitS** *» United 8t«a 
raODCf. 45 per cent, ot the neaTeat exscS. imailici trt MSaift^rtCi^ifcliiKiBH. 
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^■■JNTRODUCTIOX TO RATIO AND rROPORTION. 

^f nEKTAL EXER€1»ES. 

1. Eight is how msDj times 4? 

2. What i£ the ruIatioD of 8 U 4 f Am. 8 in tiro Hauri 4. 

3. What is the relation ofia to 3! OflBlo*? OflSlofl? Of90 
lo 67 Of24lo0? Or30w5? 

*. What ia the relation of 3 to 6 7 Or4 Wi 12T OfOtoMT On 
to35? Of8lo57? Of9U)62? 
,>. The measare of the relation of two numbera iscalled tbeirrotw 
ft. What ii the ratio of 12 to 47 

Ant. The ratio ofia lo 4 U three. 

I, Whaliatheratioori8Co9? Ofa5to5r Of48to8T rtWW 
77 Or64lo47 OfTOtolO? OfSOtoS? 

It. Wh;il is the ratio of 3 to a ? 

A/u. The ratio ofS to 6 is ' .e-haff. 

ff. What is the ratio of 4 to 13? OfSlolS? OfStoat Ofeio 
108? OfllW)132? Ori3W144? 

10. What iathe ratio of {top Ofitof? Of } to |T Of .6 In 
.25? Or.2lo.04? Of.03to.l3? 

II. The ratio of two nuniheis innybe exprcssod bf writing tha 
uolun between them ; thus 8 : 4 ileaotca the ratio of 8 lo 4. 

la. Required the value of 13:6; of33 : 7; of42:e:or34: 12 ; of 
13:34. 

13. How does tlie ratio of 8 to 4 «)m[>are witli lie ratio of 13 to 81 
Aat. They are equal 

|4. What number has Uiu same ratio to 13 Ihal 18 hasloG! 
- 13. What number has the same ratio to 30 that 4U has to 10} 

10. The ratio of 9 wad is the same 119 Llie ratio of 15 to what num- 

11. as is to S as 40 to what number? 34 is to 13 as 15 is to wh« 
numlipr T 

JH. When we express the ratio of two numbers equal to the ratio 
of two other uumbera, as, 34 ialo4 as 30 is to 0, we havea proportion. 

19. What proportion can we derivufrnm the two ratios 40 toSaiid 
80 to 13? 

!10. Row maoj numtMrs do we have iu a proportion? How ntao; 
rwLiOB? Are the ratios equal or uuuqual t 

31. The equality of two ratios maybe expreastd by writing tha 
symbol ~ between Iheni ; thus 8 : 4 = 13 : B. 

8 OS 34 is to 12 : aim 15 is to 4J 
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MJKMAL UMUN AhlTliMBTll 

SECTION IX. 

RATIO AND PROPORTION. 

RATIO. 

547. Ratio is tbe meaBore of the relation ot two slmflv 1 

quuititiea ; thus, the ratio of 3 to 4 ia 2. 

548. The Symbol of ratio is tbe coIoq (:); ihuB^sieig- ., 
DiGes the ratio of 3 to 4. Ratio is also expressed by writiug 
the numlrerB in the form of a fraction ; tiiua, }. 

540. Tbe Terms of a ratio are tbe two numbers com- 
pared, called respectively the antecedent and the consequetU. 

550. Tbe Antecedent is the number compared with tbe 
consequent ; thus, in the ratio 8 : 4, 8 is tbe antecedent. 

551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8 : 4, 4 is the consequeut. 

55S. A Katio is fouud by dividing the auteeedent by 
tbe consequent; thus, in 8 : 4, tbe ratio is |, or 3. 

553. A Simple Ratio is the ratio of two numbers, s 
6:3. A Compound Ratio ia the product of two or more sin 
pie ratios ; as (3 : 4) X (5 ; 6), or J x f . 

554. A Compound Ratio is usually expressed by writ- 
ing tbe simple ratios one under another j thus, jft.'gj-. 

555. Ratio exists only between similar quantities, uid 
is always an abstract number. 

I'OTKS. — 1, The symbol of ratio { ;) to sappoaed to be a niodiflMtidu of 
tha lypibol of division. 

1 RnUo 1e uauHllj deHitnl as the Tslatton of two numbcis. TliU to ludefi- 
ri\\e,, for tbe ratio !e the mcmnire of tbe retatloti. 

A fewjiuchora divide tlie Mmtui lerm by the^rii, culling It tba /*>«<* 



. The ralio eiji 
by the connequenL 



PRIKCIFLES. 

ais the quotient of the antecedent dioidtd 
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Thne^ if the *"»*'**^**^ it icpreKoicd bv a. and ihe coDEeqinent bj c; 
And the ratio hj r,we ha^e a-£.e = ryOr — =r. 

anil mild. 

For, ODoe — ^r, mnltipljiiig bj c^ ve haxe a = e x r. 

3. The congequtni is equal io the quotient of the antece- 
dent divided by the ratio. 

For, sinte — = r, a = c X r, firom which we see that c= — . 



What is the ratio of 

1. 12 to 3? An8.4. ^ $256 to $856? ^n^ ^ 

2. 24 to 4? ^11^6. 6. £144: £256? Arts. ^. 

8. 90 to 16? Ans.bi. 7. f rf? t^:f ? -4 ns. f. 
4. 488 to 61? Ans. 8. 8. ||:i|? 2}:2i? Ans. IJ. 

9. What is the valae of the compouod ratio i o ! o r ? 
Solution. — ^This compoand ratio equals (2 : 4) X (3 : 9), which equal* 

10. What ifl the valae of the ratio {g ! g} ? Ann.!. 

(5 • 2> 

11. What is the valae of the ratio •] c ! g r ? Ans. 3^. 

12. The antecedent is 24, the consequent 8 ; what is the 
ratio? Ans. 3. 

18. The consequent is 8 and ratio 9; what is the antece* 
lent ? Ans. 72. 

14. The antecedent is 36 and ratio 4 ; what is the conse- 
quent? Ans. 9. 

15. The consequent is |4 ^^^ ^^^^ Hi what is the ante- 
cedent ? .Ans. J^. 

16. The antecedent is {^ and ratio |f ; what is the conse- 
quent? ^718. 1^. 

17. Can jou express the ratio between $24 and 6 Ib.f 
Why not ? 

18. The antecedents of a ratio are 5 and 6, and the oonse' 
quents 10 and 14 ; what is the ratio ? Au^. -^^ 

i y 
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818 NOKMA!, LNION ARITIJUETIO. 

SIMPLE PROPORTION. 
95fl. A FropOTtioD ib the expresBiOD or equality betw««D 
eqaal ntioa, the terms of the ratioH being; iudicat^d. 

557. The Symbol for proportioo is the double colon, 
(: ;), wbich espreBBes an equality of ratioB ; thus, 8 : 4 : ; 6 : 3, 
Dieaus the same as 8 : 4 = 6:3. 

558. A Proportion ia read iu two ways ; thna, 8 :4 :: 
6 : 3 is read " the ratio of 8 to 1 equals the ratio of 6 to 3 ;" 
or "8 18 to 4 as 6 ie to 3." 

559* The Terms of a proportioa are the four DumberH 
Deed io the comparieou. The Gret and fourth terms are 
the Extremes ; the second and third are tha Meanx. 

560. The Couplets are the two ratios compared. The 
firat couplet conaists of the Qrst aud second terms. The 
lecond couplet consists of the third and fourth terms. 

561. Proportioil may be Simpie or Compound. In Sim- j 
pie Proportion both the ratios compared are simple ; in Com- I 
pound Proportion one or both of the raiios are compouod. ' 

563. A Simple Froportioii is the ezpression of the 
equality of two eimpie ratios. 

50S. The Principles of proportion are the troths relat- 
ing to a proportion. They enable ua to find any one term 
when the other three are given. 

PBIMOIPLEB. 

1, In every proportion the product of Ike means equaU At 
product of Ike extremea. 

In any praportiua, aa 6:3: : 3:4, we hare f => |, onil mul[i|>1yuig 
Uieae eqottig b^ 4 uiii 3 we have 6x4 =^S X 3 ; tliiit is, the product of 
'he iwn tiieniu S and 3, equals the product nf the two eiU'ecneH 6 uid 1< 

U. Either extreme equals the product of tke meant diwdti 
by the other extreme. 

For, from the proportion 6:3;:8:4, we have 6 X 4=3x8: Imm^ 
8 = 3x8^-4, or 4 = 3X8-,. 6. Therefore, etc. 

8. Either mean equals Ike product of the ex^emsM AivUki 
btf tie other mean. 

hnr, from the proporlion 6-,a".%-. Vs'>a.m%-*,V=l-< 
> =ex 4.^8,or 8 = 6X4-%-^ •nwLtefaot.tta. 



^H SIMPLE PROPORTION. 

4. Thejimt term of a projrortion et/uaU the jtecond 1< 
multiplied by the ratio of the thtrd to the fourth. 

For, froin the iirouoniun 8:6 ;: 13: S, we tiaie 1 == V' Hcimx-, H= V 

S<e,orl2:9iuuliii,linl by 6. Tl.erefore, elt 

5. The fourth term of a proportion eifualg the third tfrwi 
divided by the ratio of the first to the second. 

tor, from tlie proponion 8:6:- 12 :9, we hsTC B x 9 = 6 x 12, m » 
^=6xl--l-8, wtich equaU 12x1, wliith equals IS-^ |, or I'^-i 
[8:6). Therefore, etc. 

NoTU.^l. Let Che poplls be required to ilemoDstrau these prtDclgilbi 
by nttng ByinbolB of anj namberB; that Is, bv l«Mrs. French authura 
□sdbII; repreanDt Lhe uiUcnowa term by i ; the same Is dooe in this work. 

8. Frinefple 1 may be deiDonatrfli^d hy showink; that \a a propurtloa vie 
h>*e 2d Urm X ratio : 2A term : : 4Ih term X ratio ; iih term : in whU-b 
wa see Ibe tacMra In the means are the same as the Tacton lu the eitiemes. 

MENTAI, EXEKVISES. 

1, Wril« aproportionandpoinioutlbediilercnt terms and coupleu 
Wri'e a proportion unO ebow that the ratios are oq.ual. 

2 If we muUiply Ibe antecedent of one couplet, wbat man we da 
lo the other couplet to make the ratios eijnai 7 

3. If we divide the antecedent of one conplcl, whav must we do to 
the other couplet to make the ratios equal 1 

4. Write a proportion and illustrate Prin. 1; Prin. 3 : PriQ.8 ; 
I'd!!. 4 ; Prin. 5. 

5. Show that if we change the two means one for the other, or liM 
two extreraea,tlie four numbers will atill form a proportion. 

^^ S. Take some proportion and show that we may invert the term* 
^^blbe coupteta, and the four lenns will still be in proportion. 

^■nio 
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''ind the terms denoted hj x 
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each of the followiag pi 
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1. x:4::6:13. «"«- 


-X 


_4xe^ 

12" 


a. Am. 2 


a. «:8::18;9. 






An». Id 


•. I3:T2::21:j;. 






An».^ 


4. I6:48::15::i:. 






An».i$ 


ft. ai:ar;:32:96. 






An».«A. 


A. $6:H5::i:95yd. 






Atu. 38 yd. 


7. $1T!$68:: 351b.:> 






Am. 140 lb 


8. o!:\::W-\- 






Am. f 


». .5:1.3::6.8:». 






Am. IT.tiA 



r 

I 



b20 normal ckiok arithmetic. 

amplication of simple pkopoetio.n. 

S04. Simple Froportioii in employed for the aolation 
of problems iu which three of four quaatltjes are gi*ea, bo 
related that the fourth may be determined from them, by 
equality of the ratios. 

56S. The required quantity must bear the same relMiion 
to a given quantity of the same kiud that one of the rcmaiu- 
iog quantities does to the other. We can then form a pro- 
portion containing one unioiowu quantity, and Qnd the 
unknown term by Ibe principles of prvptirtion. 

NOTB. — Froportlon wi 
Che old iirlthaieticlikDB 
Qolden Sole of Three." 

1. What will 20 yards of cloth coat, if 5 yards cost $16 T 

SOLDTION. — II is eviJfll 



I 



yd, beam the aanie ^ | j_ j_ 

relMion W the coat of 5 yd. «i 20 q^^ (,f jO- _d, : 15 : : 20 : 6 
yci. bears to 6 yd., henee we have 20 X. 15 

the proportion, «Mi o/ 20 yd. u W Cost of 20yd. = - — = — =60 
$15 oa 20jd. it to 6 yd., from ° 

which, by Prin. 2, we have ihe 

con of 20 yd. = ^^-^"=$60. Hence the 

RlUe. — I. Write the required quantity for the fimt term 
and Ike nmilar known quantity for the second term, and 
place the other two quantities for the third aTid fourth tertnt, 
go that the two ratios will be equal. 

II, Find the frst term by dividing the product of On 
tecond and third terms by the fourth. 

SoLDTiON Zd.— Itineviiieiitthalthe operatiow. 

relation of 5yd. Ui 2Ujd. is the eame y^_ y^_ c 
BB the relation of the cost of 5yd. to g '. ^'. . jg . ^^^^^ ^f 2ttii. 
tlie COM of 20 yd.; hence, we have tLe ' '' 20y IS 

lirap)rtion,6yd. is K, liuyd. aa $15 ia Cost of 20 yd.^ ~ <t 

UI lie (Wil (/ 20 vii.. from which, by " 

Prln. a we liate ihe coM of 20 yd. 
equals f60. 

Rule 2d. — 1. Write the number which is of the name kitii 
tm the required quantity for the third term. 
II. Place the oilier two numbers in tAe Jirst and Mceiti 
'is. the greater in the BeconA Verw. toten th*. tc»u.U ittohi 



year, how much 



^m BIMPLB PROPORTION. 

greater than the third term, and the lens in the second term , 
when the result is less than the third term. 

m. Find the fourth lerm by dividing the product of the 
second and third terms by the first. 

MoTKs. — 1. The author belifves that tbe eimplegC method (if ubIue pro- 
portion Is to put the unA»uwn quantity Id the firtl trrm. He ^Tes lie old 
mi^tbod also, Tor lekchera wbo preri:r It. See Bnn^'t PtMotofiiy ([f iint\- 

2. Pupils should be required to put tl 
may represent by x, io different terms, 
stand the subject. 

IVRITTBN BXKRC1SE8. 

2. What cost 78 hhd. of molasses, if 13 hhd. are wortli 
$250? Ans. $1500. 

a. How many yards of cloth will $144 buy. if 3a yd. coat 
$112? Ans.3G. 

4. What cost 132 acres of laod, if 110 BcreH are worth 
Ans. $9900. 
nil $350 gain in 
Ans. $15. 
\ 9. If 16 horses eat 26 bundles of hay in a week how 
m.ioy will 3G horses eat io the aame time ? ■ An». 58.50. 

7. If 15 horses cost $9000, how many horses can be 
bought for $16200 ? Ans. 135. 

»B. If there are 84 privates in each company, bow many 
Cupanies in a brigade of 3360 men ? Ans. 40. 

B. If 25 oxen eat 36 acres of grass ia a month, how many 
oxen would 408 acres keep the same time? Ans. 325. 

10. ir 79 men earn $395 in a week, bow many men can 
earn $615 in the same time ? Ans. 135 men. 

1 1. How much will 34 lb. of tea cost, if 8 lb. 8 oz. of the 
anme kind of t«a cost 84|? Ans. $18. 

12. If 19 bu. of rye make 4 bar. of flonr, how many bush- 
ele will it require to make 19 barrels? Ans. 90ibu. 

IS. Ilowjuuch will 28L-wt. 751b. of sugar cost at the rate 
of 7cwt. 501b. for $40.50? Ans. $155.35. 

H. Id what time will the cars go from Lancaster to Phil 
ad«lpbia, 68 miles, at the rate of 5 miles in 10 min. 45 sec. f 
Ana. I'll. 1S>\«Mi. 
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IS. If a maa speads $230 in the three Bpriiig moQtba, at 
the eatae rate per da; bow much will he epend in a year 7 
Ang. $913.50. 

I6> If 12 meo baild a wall in 24 days, how long will it 
take 60 meo to build it at the same rata? Ans Jj-dft. 

tbat the lime In whtcb 60 men do t, li (r 



117. If 28 men mow a field of graaa in 12 daya, how manj 
men will be required to mow it in 8 days ? Ans. 42 men. 
18. What 19 the height of a Btaff which casts 41 ft. of 
t' shadow, if a staff 6 ft. 9 io. high cast a shadow 13 ft. 8ia. ? 
Ans. 201ft. 
IV. If IS^bu. of cora cost $6.25, what will 16^ ha. cost 
at the same priue per buabel ? Ans. ^7.50. 

80. If S of a barrel of &our cost ^| of an eagle, how many 
^dollars will 15f barrels cost? Ann. $91.20. 

81. If a person do a piece of work in H3 daya, working' 
9 ly}urs per day, in what time will he do it, warking 6 j boura 
a day ? Ans. 180^ days. 

S2. If 96 bushels of oats keep 42 horses 8 days, bow long 
will 168 bushels keep them ? Ans. 14 da. 

. If 4 A. 120 P. of land cost $4a7, what will Ifi A. 80 P 
' cost at a rate of $25 less an acre ? Ana. $1105.50. 

24. If n men can mow a field in 9 days, how long would 
it take to reap half of it if 5 men refuse to labor F 

An^. 6J daya. * 
35. A failed and could pay only 75 cts. on each dollar he 
owed; how mach did C receive, whom be owed $1968? 
.ins. $1476. 
S6. If a three-ceoi loaf weigh 9 ounces when flour is $6 a 
Sarrel, how much should it weigh when flour is $3 a barreil 
Ane. 6 J oz. 
37. A lent me $560 for 10 mouths; how lODg should I 
•nd him $800 to reciprocate the favor? . .4ns. 7 mo. 

. A has grain worth $1.12^ a buabel, and B baa flout 

ifortb $6.25 a barrel ; now if in an exchange A puts iii' 

1 at $1.25 abuabeV, w^ia^. '^wi\4 B charge for bis BMirf 






^H COUPOUSD PROPORTIOH. 

20. Two cog-whetls, ooe haviDg 28 and ihe other 20 cogB^ 
raa together ; iu bow u&ny revolutions of the larger wheel 
will [ke gmaller gain 12 revolutjoasf Ana. 30. 

80. A garrifion of 2400 men has proriaioDS sufficient to 
last tbem 20 days, at the rat« of 1^ tb. a. day ; how large a 
reinforcement could be received for the time if the allowaace 
^^8 reduced to 15 oz. a day? Jus. 1440 mea 

^1 COMPOUND PROPORTION. 

^HlWft. A Compoimd Proportion is a proportion in which 
^^Ke or both ratios are compound. 

^^K examples of compouod proportion. 
^^P PBiaicti*i.Es. 

^^* I, The product of Ihe simple ratios of the firsl couplet 
equalt the product- of the simple ration of the second couglei. 

For, the value of a compound ratio i^ the product of the simple ratios, 
and these are equal, eUice a proportion expresses tlie equalil; of nilJoa. 
Tbus,from the second of the above proportions we have, iS ^ l^l^^l'^ X A- 

3. The product of all the terms in the extremes equala 
the product of all the terms in the means. 

For, Eroni the nature of proportion, we have from the propartion 
nbovc Ax A=A>< A' "'"''''^''"S of frttctious, we liHve 4x7X10x18 
=5X6X12X14, which bv exncuinQlion, we ace is the product of the 
extremes equal to the product of the means. 

3. Any term, in either extreme equals the product of the 
means divided by the product of the other terms in Ihe ex- 
tremes. 

For, since from the proportion above we have 4x7x10x18=5x8 
XJ2X14, we will have 4= ^ - ^^^^^^ ^, and similarly for any oUuT 
cenn in either extreme. 

4. Any term in either mean equals the product of the ex- 
trmneg divided by the product of the other terms in the 
means. 

For, from the above proportion, we have 4x7xl0X18=-5x6xl8 
Xl^hence 6==(4x7xl0Xl8)-f-(exl2xl4)i and similarly for Mr 
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Find the term denoted by x iu eucti of the following : 



(33 : 211 
} 7:13j 



&. 



{1;|}-U;4}- -Ml. 



APPLICATION OF COMPOUND PEOPOBTION, 
S68. Compoand Proportion is used in the eolation of 

probloms m which the required term depends on a compound 
ratio. 

S09. In simple proportion the uaknown quantity depends 
upon the relation of one pair of similar quaatiiiea ; in com- 
pound proportion the unknown quantity depends upon tieo 
Or more pairs of similar quantities. 

Note, — Froblema Ln compouad propoiilou maj beaolved by two Or more 
■Lmple proportlunB,orby uiiulyBlB. 

1. If 4 men can earn $24 in 1 days, bow much can 14 mea 
earn in 1 2 days 1 

Soi.FTlON. — It ia evident 
that tlie sum 14 men can earn t m, a^ 

m«eiv.ntin.eisu,lheaum The Bmn :f24: . { »; ^ 
thai 4 men can earn in that -oi,;,i„,9 

lime a« 14 to 4, and abo the The ,um= '-?i4^^2=*l44.A». 
sum that they can earn »n 12 4x7 ^ 

days is to tlie sum (hat they 

can earn in 7 days as 12 is to 7 ; hence the snm that 14 men can 
cam in 12 days is U> $24 (the sum that 4 men will earn In 7 dsTi), u 
11:4 and 12:7 ; hence weliove the proportion, WtHim : $24: : | j*;* |, 

t. u- u I I. ■ 5 t ,1 $24X14X13 ,, f' 
bom which, by Prin. 3, we have i« nun ^ ; — ,or«l41. 

Analysis.— If 4 men earn $24 in7 da., 1 
man will earn i of $24, and 14 men will 3 

HHnj J,«of$24. If 14 men earn J^ of $24 ,■, 
ia 7 da., in 1 dav they wiW Bum ^ uf V "f -f 
P2i, and in 12 5a. lliey wiW eatn >.^ rf ^ - ' 
tf$2i, which, hy ca.nce\Ung arn\ni«\Cvv\'jw*.BW\«i&li\«^ 



^H COHPOUHD PROPORTION. 

' UoTB.— The BneJyide may bi 
manwUleaniVoftil. Iflt 
ofVor»M-|l«. 

Rule. — I. PiU the required quantity for the fir tt terin and 
the similar known quantity ■•for the aectind term, and form 
raiioe with each pair of nimilar quantiliea for the Keamd 
c^iuplet, as if the renuU depended upon each pair and the 
second term. 

I!. Find the required term by dividing the product of the 
means by the product of the fourth termi. 

NoTEa. — 1. Teaehpre may put the unknown quantity in tbe Tourlh tenn 
tTutead of tbe flrat, if the; prefer It. The nietbod of solution will be the 
■aine In principle, and the rule can l>e readily eliaugeil to correepoDd uitb iL 

'i. HupllB should be r<»iulred to sotre botb wnyB. and lo give Ibe rule foi 
both metliods. 

^H tVRITTEN BXBRriSES. 

K^a. 1/36 men earn %SU in tH days, bow much will 42 mon 
' ^«■nl ID 27 days? Ans. (567. 

8. If 58 cows eat 29 biiDiilea of hay Id 25 days, how niauy 
cowB will eat 35 biintlles ia 14 days ? Ans. 125 cowe. 

i. It ItiOO Id 4yr. 6 mo. at G% giii" $162 interest, hotv 
much will 8800 gain in 6 yr. 4mo. at8%? Ana. $406 J, 

6. If 12 men ia 35 days build a wall 140 rd. long, 6 ft. high, 
how many men can in 40 days build a wall of the eamethick- 
QCE8 144 roda long, 5 ft. high? Ans. 9 men. 

6. If 18 carpenters build a house in 45 days, working 12h. 
a day, in how many days would 3G carpenters have buill il, 
working 10 h. a day ? Ans. 27 days. 

7. If 28 men dig a trench 120 rods long, 15 fl, wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 
9 feet wide, and 10 feet deep 7 An^. 42 men. 

8. If 8 yd. of muslin, 1^ yd. wide, cost $1.25, what coat 
to yd. of tbe same quality, 1^ yd. widef Am. $l.40g. 

0. If 35 horSRB can eat a lot of grain in 36 days, in what 
time will 3 times as much grain be consumed, if 5 horees are 
added when the grain is f eaten ? Ans. 104| da. 

10. If 32 men can build HO rodsof wall in 15 days, in what 
time can they build 75 rods, if 8 men leave when 40 rortp 
bBTP been buill ? Atvsi, 'i^^&fc. 
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11. If HT loaves of bread, veighing 6 oz. each, cost IS.IO, 
when flour la (7 a barrel, what cost 08 loaves, of 7 oz. each, 
when flour is worth 89 a barrel ? Ans. t7.934-. 

IB. If 17 plank, 35 ft. long, 28 in. wide, and 6 in. thick, cost 
•68, what cost 40 plank, 32 ft, long, 25 in. wide, and 7 in, thick, 
lumber worth \ more per foot ? Ajis. (182.85^. 

18. Kfromadairyof24cows, each giving 18 qt. of milk daily, 
10 cheeses of 60 lb. each are made in 12 weeks, how many cowi 
will produce 40 cheeses of 75 lb. in 9 weeks, if they give I2ql, 
each? Jns. ii40 cows. 

14. If 24 men, in 15 da. of 12 h, each, dig a trench SOOrd. long, 
G yd. wide, 6 ft. deep, in what time can 45 men, working 10 U, a 
day, dig a trench 125 rd. long, 15 ft. wide, 8 ft. deep F 

Ans. S| dA, 

16. If 50 men can build 50 rods of wall in 76 days, how maUy 
men will he required to build SO rods of wall } as thick and { at 
high in 40 daya? Ans. 180 men. 

INSURANCE. 

570. Insurance is a contract of indemnity for loss ot 
damage within a gi^en time. It ia of tno kinds: I'roperij 
Imurance and Personal hisurance. 

571. Property Insurance is security against losa hj fin 
or trauBpiirtation. Insuring anything is called "taking ■ 
risk." 

572. Property Insurance ia of two kinds: Fin Inur- 
OTiee and Marine Insurance. 

573. Fire Insurance is security against loss by firs; 
Marine Irtgurance is eectirily against loss by navigation. 

574. The Insurer or Underwriter is the party or com- 
pany taking the risk. The Insured or Assured \a the psHT 
protected. 

1. The Policy is the written agreement or contract between 
the insurers and the insured. 

2. The Premium is the sun charged for insurance ; it is i ' 
ceriain rat« per cent, of tW amoMPt insured. 
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^^ 3. The Sum Covered by insurance is tbe amount luenred on 
ft property. 

4. The Ba*e is the amount insured on a property. Th« 
Rnis varies with the risk. 

Tlie Rait of insarsDce is quoted u so mnny cents on tho tlOO, or, 
as so muoh per cent. Policies are renewed annunUy or U, Rtatod 
periods, and the premium is paid in advance. Risks are usually 

(tied per annum. The rate for more than 1 jr. is det«miined by 
kesa 



The rate for 2 yi. ia li t 
" " " 3 '• " 3 

:; ;: :t::f 



When an ndindtiol 

A Mtilval /ntunmos 
Company is one in which the profits and lossea are ehared by Uiut* wlio 
ore insured. 

Ti) prevent fraur^, companies will eEliIom insure the fidl value of 
property. In casts uf loss, the undenarUen may eitliei replai« the prop- 
erty uiaurcd. or pav its value. Only the amount of actuai lust can be 
lecovered; and u(\en claims are luijutlai Car a part of the nuiouut 

575. Short Rate Tables are tables prepared for reck 
jning the insarance when the time is lesa than one year. 

The rate in short periods is quoted per annum, and the ictii.il rate for 
a short period is given in the lalile. Such a table is given in vbe appen- 
dix, and ia used in solving some uf the probJcius in Cases I. and I\ . 

576. Perpetual Policies are Bometiniea iBSueil, the rate 
iig usually pqufti to that of (en annual premiums. 

Ill PerptOud Piiieier [he premium is considered merely a denoHit with 
the Insurance Company ; for at any time, at the instance of eitiier port/, 
the policy may be cancelled, and 90^ of tlie preniiiiui or depodit muM 
he relumed to the policy holder. 

677. The Quantities couBiiieret) are: ]. The Avvtutit 
hi»ured; 2. Tho Rate of Inmrance ; 3. The Premium: 4 
The VaLuation of Property. 

CASE L 

57S. Oiven, the ntiiount iiigurtttl and tlie rule, to 
Jtnd the prmtiuin. 

1, I iniiared my houBu fof $5680 at 1J% ; required the 
amonnt of the premium. 
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Rule.-— If uiftpty the amount insured by the rate, v 
Ihe premiwoi. 

W BITTEN EXEKCIBES. 

injured his storo valued at $8500, for $G500, at \^%; 
reqaired the amonat of the premium. Ans. t9t.50. 

S. What is the premium for an insuraiice of ST500 on a 
lonse and fiirnituro for 5 yr., at ^fc f Ana. $243.75. 

4. iBsured my house for 83000, farQiture for $1^00, vot 
library for $75(1, iil 1^%, the policy costing J1.25 ; what i 
the cost of insuring ? Ans. $66.87i- 

. What is the premium oa a $915 policy, dated April 
18th, 187T, and expiring Sept. 30th, 187T, annual rate ou the 
risk being i% ? Ans. $3.41. 

, On a Tessel there was a Sre insuranceof $15000 at j%, 
find a marine insurance of ^ as much on the cargo, at 1^%! 
in a storm \ of the car^o was thrown over, and the vessel 
waB afterward destroyed by dre ; what was the actual loss 
to the underwriters? Ana. $80406.25. 

7. A store in Boston worth $10000 and a stock of goods 
worth $15000 were insured for 75% of their value, at Ifo ; 
what wag the loss to the owners, and what the loss of the 
company, if they were entirely consumed in the fire of '73 ? 
Ans. Owner, $6390.62^; Co., $18«09.37i. 
8. Ur. Siii;the takes out an iuaurauce of (18000 for 1 mo., o 
I oottoa stored ia a narebouse, rated in, \fc per annum; at the expi- 
ration of thie time, not having sold, he bae the policies renewed for 
ao. loUBBr; bow mucli would he have saved by taking out tiu 
faunranoe for 2 mo. st first? Aitt. tlB. 

KoTB.— The lales in problamB ft anfl 8 are found by the tablo In 4p- 

CASK n. 
519. Giveti, thf- rate and tite premium or the value 
vf the property, to fimt ttie anutunt insured, 

I. A man paid $122.00 to insure a house, at 1|% ; wb« 
' vas the value of the house ? 

BoLonoN. — At a premium of IJft, .OIJ 

the aiaoimt insured equals the premium, which is K122.fi0 
9122.50; hence the amounlimuied BUMaWWCLBO ^ ■ ■ -. 
u.OI|,or $7000. 





-^ 
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Ride — Dimde the premium by the rate, to find the 
amount imured. 




NOTK.— To liu^l wliitt amoUDC must be IneurHl to cover the prenilaiii Is 
cue of ioBS, we •ii'nde the ealuatim of tliiprvperly by 1 minat tht aU. 





WBITTEN EXERC'IKES. 

2. I paid $58.12^ to insure the traosporcation of goods a* 
•2i%; what sum was covered on tLe goods? Aiis. |2325. 

S. The [iretiiiiiin for insuring J of the value of & house 
; for3yearg,uL lj%, was $86.36^; what was the value of ttie 
house? Ans. $6168.76. 

4. B'a house, worth $15880, ia insured fur J of ihe value 

tt 2% for 5^r., mi as to include the premium if burned ; re- 
uired the sum stated in the policy. Ans. $12903.27. 

CASE m. 
580. Given, the invmium and the amount Uuturcd, 
to finii llie rate, 

1. The premiam for effecting an instiraQce of $6000 ou a 
hoase, was $135; what was the rate 7 

SoLDTios. — Since ihe premiiini equaU 'he opbbation. 
unounl insurei! multiplied bv tlie tata, tlie riite jjog 
tqimb the pTemlum, 1(135, divided by $6000, the iH7^=-03i 
r ^ .iji^i, „g g„j j^, be .02i, or 2iJfe. SO** 

ftole, — Divide Ifie premiumby the amount insured, to /ind 
Tale. 

WKITTEN EXERCISES. 

2. A merchant pays $55 for the insurance of $250U ou hia 
More; what is the rate of insurance F Ans. 2\%. 

3. The premium for insuring | of the cargo of a ship, valued 
Bt $89520. was $3434^; required the rate. Atis. 3^%. 

4. I effected an insurance of J5700 on my store, paying 
$79.25, including the cost of the policy, $3.25; what was 
the rate of insuranne? .^tis. l^ift,. 

5. A merchaat insured $2400 on his house, $l'iOO on hit 
fiimiture, and $350 on hia library, for a period of 3 years, 
paying a premium of $49,371; how would tbft ^TftrnWa \» 
rated annmilyt A.1W. \^ ■ 
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CASE IT. 

581. I^ fi*^ if^ return premium on a cancelled 

poUcy. 

582. To Cancel a Policy is to annul the agreement be- ■ 
tveen the party insured and the insurers. ' 

1. When the policy \b canceled at the iuatance oFtho company, a 
pro rata proportioa of the premium paid is returned; when done at 
the request of the policj holder, tlie company pay back a return 
premium governed bynhnt are known m SMrtSate TaJtla. 

3. When a partial loi* hai bteapnid, the return premium is to the 
wbole premium as the balance of the policy after deducting tha 
partial Iobeos jiaidLBtotho whole amount of the policy as first issued. 

1. Mr. A effects an insurance on his stock of mdse. to the , 
amount of tSOOO for 6 mo., at short Tnt«3, his risk being rated at 
85f on a hundred dollars ; in consequence of a reduction of stock 
at the endof 4mo.,ho wishes hiapoUcy cancelled ; to how much 
return premium is he entitled ? 

BonfTiON. — The rate for Smo, as found OPEBATian. 

in the table is ».0Cfi9, and for 4 mo., .0059— 004&— 0017 
(,0043; hence the return premium is the J.OOITX fSOOO— taSO 
difference between t.0059and 8.0043 mul- 
tiplied by 5000, or 18.50. ' 

Rule. — Multiply the amount insured by the difference of Oitt 
raiajoT the two perwds, to f,nd the return premium. I 

W^RITTKN BXERCISKS. 

2. Mr. B takes out a perpetual Insurance on bis marble dwel- 
ling to tlie amount of 15500, his risk being rated at ^ Jl annually; 
what is the deposit premium at the rate of ten annual pre- 
miums, and if he afterward surrenders his policy for cancella- 
tion, how much return premium should he get the rate heinj 
W) S6 of the deposit ? Ana. *137.50 ; »I23.73. 

3. Mr. C has an annual policy of insurance of 12500 on his 
house ; at the end of T mo. a Ore occurs which damages bia pro- 
perty to the amoiml of (500, which the insurance company paT^ 
and indorses the payment on his policy; 2 mo. afterward Mr. 
C sella his bouse and surrenders bis policy for cancellation ir 
fnJI ; what is his return premium, the annual rate being ^f oB 
bis risk ? -dtw. KM 

Not*.— By the Table, «» leWuo.vreniV'imi loi '»«iQ.\i Jwfc -.^asB**),**- 
MK}Xm00O—t,?>it. 
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583. "^ a^uHt the loss on a rink between several dif- 
ferent insurance companies. 

584. When several companies are interested in a risk, a 
losB is s^jred by the companies in proportion to the amounta 
of the several policies. 

Companies usually attach on different itemH in tlio eame propor- 

1. W. k Bro. hold a policy of insurance on their mill for 8'5O00 
in the Delaware Mutual Fire Ins. Co., and also one for WSOO in 
the Fire Aasociation ; a fire causes a loss on the property to the 
amount of tlST5; what amount does each of the companies 
pay? 

Solution. — The whole amount opkbatioh, 

insured is $9500; the amoimtof the tSOOO+WSOO— (9500 

lOBB tobe paid by the Del. Mutual ie:»1875::6000:BB00 

is to lie-rs as 16000 is to eBBOO, laT-ivinnn 

which we find by proportion a^ll'l^aw _)938.MA. 
gives $986.84A: the amount to he 9S™ 

paid by the Fire Ahbo. i« to 81875 i:«187fi::4500:9500 

as t4r.0O ia to «BSO0, which gi\',m i— $888.15« 

#888. 15H. 

Bale. — Divide the lona between the eeveral companiet in pn^ 

rto the ammmts of the several policies. 
ITRITTKM CXBBCISES. 

S. Tlie Ins. Co. of Xorth America issued a policy to Green 
& L'o., covering 1800 on their hotel bnilciinE and $1700 on their 
tnrniture therein ; the Sun Fire Ins. Co. also issued a policy to 
aame parties, covering {2500 on the hotel, btit nothing on the 
furniture. By a (ire the building is damaged to the amount of 
t2200 and the furniture is damaged to the amount of (500 ; what 

(jaoportion of the total damage does each company bear ? 
I Ans. N. Am., tloaa.S.HJ ; Sun, *168a 

V-BuoaBSTION. — The whole insured is $3S0O; N. Am.'s loss 
bote) is A of «S2<I0; Sun's loss on the hotel is f} of 93300, e 

Korm.— Some practical problumi IhvoItIhk greater oomplioQtiona, 
'- '-iiBlnee .-._.... ^ m.« ..._ , ^! 
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PARTNERSHIP. 

KHfS. FaJiniership ie the aagociatioo of two ot mon 
perilous Tor the traQaactioa of business. 

SH0. Partners are the persons associated in buaineM, 
and are of three kinds, General, Limited, and Special. 

5S7. The Capital of a. firm is the money or properl; 
invested hy the partners. The Liabilities are its debts. 

58S. The BeaOUrceS or Assets of a firm are iU prop- 
erty of any kind, together with the amounts due it. Ths 
excess of resources over liabilities is called the Net Capital. 

989. Partnership ia divided into Simple and Com- 
pound Partnership for convenience of treatment. 

Ocaeral Fartnere risk their whole property in the biuuneaB; Lav 
ilfd and Speeuii Partners rieli onlj tlie amount of cspilal lliey agm 

SIMPLE PARTNERSHIP. 

S90. In Simple Partnersliip the shares of the partners 
are employed for equal periods of time. 

1. A, B, and C, went into partnership; A pat in $50D| 
B put in $700, and C, SSOO-, ihey irnined $600; what wu 
each one's share of the gain 

Solution. — The entire 
CBiiitHl is $2000. Since 
A put in S.'JOO he furnished "^nn '!iS_ 

and heneeahouldhaveiof „ , ,,„„„ 

$600, or $150. B fnmUh- ^1°=^ = »^™<' 

edj^, or j^ofthecapi- } of $a00 = $150 =A'8 share. 

tal, and should have A of ^ of S600 = S210 = B'b ahare. 

the gain, eW^. f of $tiO0 = $240 = C'b share. 

Rule. — Divide the gain or loss among the partnerl m I 
proportion to their shares of the slock. 

WRITTEN EXERCISES. 

S. A, B, and C torm a 'pa.Tlnership for shipping j 
A pats in |680, B ^liO.G ^f.ftft-, VW^ ?,^TOVm\ wbatdt 
receive? Arts. KA^*i».v ^.Vi.\'<'\ t,V«k.« 
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■. Tfane ptcBo na utter iato putaerfibip. Tctlt KOOO, ol 
tvbiofa A eofflOilMtea i. B |, and C the TW»i»dcf ; tbey gua 
$1800 ; what Bom belangs to Mck ? 

Aiu. A.t9(W; B,$«W>; C, $SOa 
4. Three men agree to share fiO g«]. widp, A takiag }, B 
^, and C ii bat apon drawiag off these pans thejr find Umi* 
IB a remainder ; how Ehoald the wine be dirided t 

Ani.A,2bl^gaL; B. 19^ gal.; C, 15iig»l- 
- «. A, B, aad C were panoers in the coal trade ; A ftii* 
Dished $5000, B $1000. and C managed the business; tbij 
gained $2100 ; what was the share of each, if C received u 
much as both A and B? 

Ans. A% $500; B's, $700; C's, $1200. 
6. Three persons engage Id eoiton speculation; A con- 
iribuied $6400, B $7200, and C $5400 ; they lose J of Iheii 
slouk by fire, and ^ined on the remainder J of cost ; what 
was the gain of each ? 

Ans. A's, $2048 ; B's. $2304 ; C's. $1738. 
;. 'Squire Jones left by his will $6000 to hiit wife, $3500 
to bis son, And $4500 to his daughter; but upon settling hii 
estate it was found to amount to only $10400; how Qiucb 
_ did each receiTe ? 

Ans. Wife, $4000; son, $2300; daughier, $^1100. 

STTFFLEMEiKTAKT PROBIiEkCB . 
To be omliletl unless otbcrvl^o Uli-eoteiL 
8. A, B, and C go ioto the lumber trade with a joint capital of 
l(|9SO0; at the end of a year it in f^und that A's gala U linOO, B'l 
P.tlfiOO, and C'e 11600; required each one's Mook. 

Am. A'b, 43300; B'a, 18000; C'», $8300. 
. A shipping Gnn gained one year 14200; A*B itook wan (flriOO, 
B'a stock, $G300, andC'sgain tl2Q0; required CmttM^lc and A'nitnd 
W* gain. An*. A's, $1620; B's, ei33S; C's stock, t-'iOOO. 

■10. A, B, and C form a partnership for carrying on a niinwry ; A 
^tributes (BOO, B 1600, and C 10 acres of laud ou which to umiM^f 
h the nursery; theirfirst year's profits arc (1500, of which U nv 
« H60; wliat are A's and B's gain, and the value of C's land 
ra? 

Ant. A'^ $4W; B*k, <anO', VVk VW •>•»• 
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COMPOUND PARTNERSHIP 
501. In Compound Partnership the capitals of I 
partaers are employed for diflerenl, periods of time. 



A93. When the proftUt and lonaes are divUied ttt 
proportion to capital tiiid time, 

1. Two pereoaa enter into partDership and gain $328; A 
pill in 1800 for a mo., aad B $T00 for 6 mo.; what waa each' 
man's share of the gain 7 

Solution. — $800 for oi'BnATioN. 

5 iiiontliH is e<iuivaleQl jgQO x 5 = $4000 = A's for 1 mo. 
It. $4000 for I mo. ; and eypQ v 6 ^ $i200 = B'a for 1 mo. 
$71)0 for 6 mo. equiya- ^^^ u i r , 

lent W $4200 for 1 mo. ; $8200 = whole for I ■"- 

liencB tie entire capital 
b equivaleot to $3200 
for 1 mo. The rfst of 
the Bolulion may be 
given OB iu Simple Part- 
nership. 

Aule. Multiply each partner's oapital by Ike, time it woi 
employed, and divide the gain or loss in proportion to then 
products. 

W KITTEN EXEKCIKBS. 

i. A, B, and C engaged in partnership ; A had $500 in 
trade for 9mo., B (MOO for 8 mo., and C $1200 for 7 mo.; 
tbej ^in $188.70; what was each one'B share of the gain 7 
Ann. A'8, $1 13.94 ; B's, $162.06 ; C's, $212.70 
S. Four gentlemen renL«d a pasture-Beld for $62.40 ; tbe 
first put in 3 horeea for 7 weeks, the second 4 horses for S 
weeks, the third 2 horses for 13 weeks, and the fourth 5 
borses for 5 weeks ; what should each pay f 

Ans. $I2.6U; $19.20; $I5.G0; $15. 

4. A, B, C, and D agree to eleur a traei of woodland for 

$120 ; A worked 9 days of 10 hour^ each, B 15 days of t 

booTB each, 10 days of 9 hours each, and D 3 weelu & 

boars a day ; what does eacb Tectii-^ft^ Ane. $30 

6. Mr. Allen commenBed'h\isitteM, ■«\\\\%\>Sii'^'it^''A\*l. 
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the eadors tuoDtha he took in Mr. OrpeD, witb (TUOO capi- 
tal, and Bt tbe end of 6 montbs Mr. Ilaad; witb $30UO 
cupital ; at the eod of the year they had gained $4020; 
required the share of each. Ann. {2400; $l3ti0; g36U. 

ti. Two persoDa. A and B, were iii partnership 2 yearp ; 
A. at Brst put, in $3500 and B (3000; at the eud of 9 mo. A 
took out $800 and B put in $500 ; tbey loat in 2 yr. $3S25 ; 
R hat waa each one's share of the loss? 

^ng. A's, $U40; B's. $3385. 

7. Three drovers, A, B, and C, hire a pasture for $51.70 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sells ^ of his, B ^ of his, and C i of his; 

^^tow much rent ought each to pay ? 

^L Ans. A, $13.00 ; B, $18.00 ; C, $30.70. 

^H BTrprt.EMgrTrTARy fkobi^em6. 

^^ To Ijo omiltoa unloBa olharwise airtotei 

8. A and B went into the hardwai* businesB, A's capital being 
to B 's as 5 to 7; at the end of fl months A withdrans J of his capi- 
tal, and B i of ULs, and during the year tbey lose (1430; wliat wag 
each man's share of tbeloaa? Ant. A'h, $585; B's, tS46, 

8. Browu'B capital was in trade S mu., Black's 8 mo., and 
White's 10 mo. Brown's gain vas *750, Black's »1200, White's 
$800, and the whole capital, I1B680; how much did each own ? 

An». $7000; tB400; (4480. 

Bnuai— nod ea«b one's gain for I mo., and dlTlde the whole capital to 
that proportion. 

tCASE U. 
B8. tUten t/ie proportum of profits itr togites tit fixed, 
intereat is allowed for the dlffttrence between each 
partner's propot-tion of capital and the amount he 
a^^unlly coHtribvles. 

1. A and B form a partnerahip ; A contributes $1700, and 
is to have f of the proGts ; B contributes $700, and is to 
bftve j profits ; each partner is to receive or pay interest at 
tbe rate of 6% per aonum for any excess or deficit in bis pro- 
tiooata share of capital. At the end of a year the profits 
b $900. How much has each gaiabd ? 
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SoLPTioN. — Tola] 
capital ie f2400. A 
sliould coDtributf i or 
(leOO, and is eniilled 

1 jear'B mlereal, or 



¥2400 



A contribuled $1700 

i of 2400= $mo 

Excess $100 



$6,0 






■hould ccmtrlbul^ J, or 
$800, and must pay I 
year's intereal, or '$6, 
on his deficit. A 
lined i of $900 = 
.«00,-rl6inlerest = 
$606. B goint-d i of 



Inu for 1 year (S.OO 
i of $2400= SSOO 
B contributed $700 
Deficit iiOO 
Inu for I jiMT $6.00 
Jof»00T^600, and+G^GOe, A'b gain. 
ior900=300, and — 6 = 294, B'8 gain. 
tenet ^ $294. 

Rule, — I. Find the interest on the excess or deficit o/ 
each partner's nhare of capital, J/ there are additiong and 
viithdraviaU, subtract the inlereal. on the former froia tht 
gross profits, and add the inleresl on the latter to ike grott 
profits. 

II. Divide the profits thus obtained in the required pro- 
portions, adding or subtracting the interest due to or by eadi 
partner respectioeli/, and the resuU will be the net gain of 
each. For the present value of each shari, add to each 
partner's original stoci: the net gain and the additions, and 
subtract the withdrawals. 

Nora.— The Inlemti on tbe eicesKa and defldU ol capital exaeOf bit 
wee each other, and wUI not change the pro&tB. T^ue, If o ' ~ 

pnte Iq tlDO more thun bis share, the other giartuere innst bav 
than theirs . 

WKITTEN £XEKCI8EB. 

2. A and B form a partDership. A cootrhutcs $4000 onM 
is to have § of tbe proBts; B contributes $2000 and is t{ 
bave ^ of the profits ; each partner is to receive or | 
interest at the rate of 6% per annam for any ezcQse I 
deficit iu his share of capital. At tbe end of the first j 
the profits are $1500, and oothiag is withdrawn. 
tbe worth of each share. Ans. A, $5000; B, $260d 



8. The following year A adds, during tlie year, 91500 i 

*veraging May 1; B aids WW, aieTi^a^ S»^t, 1. Profits i 

1 and nothing withdcawn, 'ftetvaittAftia'mrtXinA.eaida.Aiara.J 

' Aw. k,VWft-,Ti,W 




EQUATION OF PAYUEITTB. 



ft. The following year neither partner adds capital, but A iritb- 
^a-Ws iiring expenses, tlSOO, avera^ng JuJy 1, and B •1300, aver 
*eitigSept. 1. Tlic proSW wtre $3000. Required the wortli 
**cti share. Ana. 

C Fourtli year: On th') firet of the year A Belts j of his share to 
^1 'vrbo thus becomeB a ptrtnor: A'b proportion of profits to be i; 
^*a ^ as before; and C'a j. A adds capital Jan. 1, I160O, B, averag- 
**»(! Mar^h I, WOO, and C, averaging July 1, $300. A withdraws liy- 
"^ eip^nnes, averaginf; July 1, (ISOO, B. Sept. 1, $1200, »nd C, 
^07. 1, (400. Profits, f 1200. Required the worth of each share. 
Am. A, $8880.27; B, t5075.e4; C, 13744.09. 

EQUATION OF PAYMENTS. 
594. Equation of Payments is the proceea of fiading 
Ibo laeaa or cqiiitablo lime fur pajiag several sums, due at 
different times. 

59ii. The Term of Credit is the time allowed for th* 
payment of a debt. 

S06. The Ayerage Term of Credit is the time to 
elapse before severc.l debts doe at different timeB may in 
equity be paid together, 

597. The Equated Time is the date at which eereral 
debts due at different times may be paid in one sum, 

598. The Focal Date ia the date from which we begin 
the reckoning in areragiag an account. 

CASK I. 

599. To find the average term of credit, when 1A« 
terms of credit beffin at the same titne-, 

1. A owes B $150 due in 5 monthB, and $250 dae in 8 
moDthf) ; what is the average term of credit T 

Solution.— A cmlit on $160 for 5 months opkbation. 

ia reganifd asequivalenl toaeredit on $1 for ]50xfi=7.W 
750 mouths, and a cradil on $250 fur 3 moaths 250x3=750 
Is equivalent lo a credit on $1 for 760 monthfl ; j- ifennjoa «.., 
and addinK, we have the same sfl a credit on *'" )16«0(3J mo. 
$1, for 1600 months ; if $1 has a credit 1500 

months, $400 would have n credit of ^ of 1500 moolhg, which '■ 
■Hinche. Hence the 

as H 



iof 1 

12. I 

■ 



I 
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Role. — Multiply each payment by iln term of credit, and 
divide the sum of the products by the turn of the payment* ; 
the quotient will be the average Lena, of credit. 

NOTM.— 1. If there sre teoM in any of Ibe pajmeots, lliaj maj be i* 
lecled when \ita than 5U, and rcckoneil aX, t\ when more than 50. The 
riactldu of ■ diy in tiie answer ia aiao n^ecud vrlmn lesi than \, utd 

2. It ia o1<Ject«d lu thia ruiu Ibut the Intarcst OD a certain sum not paid 
till a/tcr it is <tue, ie moro than the dlMjount ou the Bame 6um palil ao 
equal lutif^ of time befure It ia due. As prauUcallj, bowever, we gcDer- 
allj reckon baok dlacouat, wlilrb Is the same as Enlereet, the rule aeemi 
cpt really to lie open to this objection. 

3. The time may alio he found by dirldlng the sum oC the iolcrests on llie > 
payments, using any ralfi, by the interest oo the sum of the payments for I I 
month or 1 day, according to tbe unit of time Used in the calculation. Thil 
method Is pmerred by some account^nU. 

W BITTEN EXEBCISES. 

2. Heury Smitb owes Tbomas Jones $6000, ^ due in 
3 mo., ^ in 4 mo., and tbe remainder in 6 mo. ; required iha 
average term of credit. Ans. 4^ mo. 

8. I owe $1500, ^ of which ia dae iu 2 mo., $000 in 5 mo., 
and the remainder in 1^ mo. ; required tbe average term of 
credit. Ans. 4§mo. 

4. A peraou owes $300 due in 4 mo., $400 due in 6 mo. 
$700 due in 6 mo., and $1000 due in 8mo. ; what ia the aver- 
age term of credit? Ans. e/^mo. 

5. 1 bought mercbaadige April 1, 1876, ae follows : $4200 
for cash ; 82800 on 4 mo., and $1400 on 6 mo. -, what ia tbi 
equated time of payment T Ans. June 11- 

6. A gentleman bought a house, agreeing to pay ^ ii 
i mo., J in 9 mo., and the remainder in 1 jr. ; required ihe 
kverage term of credit. Ans. 1 m' 

Kemabk.— Since tlie result will be the same whatever the sum a 
*e may assume $1 38 tbe capital, and proceed as before. 

aUFFZ^Ei/CEXniLBrZ FKOBXiSUS. 
To be omitted unless othetwloci directed. 

7. A merchant owes a certain sum, ( of which <s due in 4 me., } I 
in 6 mo., ^ iu 12 mo., and the remainder in 8 mo.; required 0» I 
average term of credit. Ant. 6^ mo. I 

k8. A owes a sum, | due ou January 1, j on May 1, \ on Jnl; L I 
nd the remainder ouSepV. ■V.■,■w^5A^al.'no6^■a^BdUme tor thepif I 
leat of the whole, eBluuEktingl.i'soi.**'*"'^'^^*-^'""^'* H 
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CASK n. 

6O0. To find the equated time wkem the e r iMUU 
begin al different daie^ 

I. 1 pofcbAMd of Siew&n & Ca Um following IhU of 
^oods: — 

J&D. 10, a bill uBoontiiig lo $700 on imo. credit. 
J&u. 20, " " $500 on 3 mo. " 

Feb. 24 " " tSOO on 3 mo. " 

Now, if I wiab to maite one payuetil of this bill, U whu 
Una in eqatty will it become due ? 

Solution. — From tiie lime ofesatiob. 

the fiisl is dne to [lie time the ji„ jq S7OOxOO=O000O 
eecood u doe U 41 da., ^ to Apr. "20. ^^00x41 = 20500 
the trnie the third is due is jj^^ ..i Jayu x 75 = 60000 

Ki'-rrrs.'^z ' ^ )«=««, ..id. 

second has a credit of 41 da^ 

and the third a credit of 75da., and the firel has a credil of an da/*. 
We (hen average il aa in Cbse 1., and find the term of credit to be 
40i da. from March 10, the time at which the first dehl is due ; henoe 
[he equated lime of pajpient is April ISlh. From llie abuve we derive 
the following 

Rule. — 1. Select the dale al which the Jirst debt become* 
due, and multiply each debt by its term of credil reckoned 
from the date aelecled. 

II. Divide ike sum of the products by the sum of th« 
debts, and the qitolienl will be the average term of credit, 
estimated from the dale selected. 



HBITTES EXEKCIHEH. 

8. Mr. Johnson Bold goods to one of hie customera st dif. 
ferent dates, aa stated in the following bill: 

March 12, to the amount of $3H0 on 3 mo. credit. 
April 20. " " $500 on 5 mo. " 

I May 18, ■' " $340 on 4 mo. ■' 

' July 30, " " $600 oa 2 mo. " 

Wbat is the average term of credit and alno the equated tlnM 
(br the payment of this bill? Ana. Term of credit., ft^^'^. 
from Jaua Xl; ti\u.a.\u& \Am«,% 



I 
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8. Pun;haaed of a merchaat, at different times, the follo» 
iiig bill of goods: 

Feb. 14, to the amount of |600 on 6 mo credit. 
March 16, " " $600 on 6 mo, " 

May 10, " " .$600 on 6 mo. " 

June 18, " " $600 on G mo. " 

Keqaired the eqnated time for the payment of the bill. 

Ans. Equated time, Oct. 15. 
4. 1 sold goods to Mr. Bowman at different times and 
torma of credit, as follows: 

July 16, 1862, a bill of tSOO on 3 mo. credit 
Sept. 20, " " $500 OQ 4 mo. " 

Oct. 12, '• " $350 on 6 mo. " , 

Jan. 24, 1863, " $450 on 4 mo. " 
March 10, " " $600 on 3 mo. " 

If he gives me his note for the amount, when, in equity, 
should it begin to bearinterest? Ans. Feb. 23. 

CASE IlL 
601. Wh*;n a debt due at «o)ne future time hat 
received partial paymentv, to find when the renratn* 
der should he paid. 

I. A borrows $3000 to be paid in 8 mo.; 5 mo. before i 
was due bo paid $800, and S mo. before it was due he paid 
$600 ; bow long after the expiration of the 8 mo. may th» 
balance remain unpaid ? 

Solution.— A credit on $800 for 6 mo. is opebatiok. 

eqiiivaletitW) a oredilOQ $1 for 4000 mo.; a 800 x 6 =-4000 

crediton #600 for 2mo. is equivaleni to a flnnv ■>^ loICi 

credit on $1 for 1200 mo.: aid adding, we ^-^^ .i-_I200 . 

haya » credit on Jl for 5200 mo.; Ueace ^*'^ 6200 i 

81600, the Bum which renmina unpaid, ■ 6200 „, I 

•hould have a creilit of .-iSni of 5200 mo- 'T^l^ = 3^ mo. 1 

which is S\ mo. Hence "•* ' 

Role. — Multiply each payment by the time it uiaapaid be- 
fore U was due, and divide the sum of the products by &t 
rum remaining unpaid. 

I IL A borrowed %1\W \a \» ^wi va ^ ■!(«».•. W akS:),N)ijhM i 
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being due he paid $600, and 3 mo. berore due he paid 81200; 
at wfaat time in equity shoald tbe remajader be p^id ? 

Ana.lalOmo. 
8. I lent Mr. C. J1600 for 9 mo., J of which hepaid in 6 
mo., and ^ of the remainder in 6 mo.; bow long, in eqaitj, 
may the rem'aiuder remain unpaid 7 

Ang. 11 mo. aft«r doe. 
^H 4. I borrowed of Mr. W. |400 for 3 mo., $600 for 5 mo., 
^Bud$800 for 6 mo.; at the end of 4 mo. I paid him $1200; at 
^Kjvhat time in equity should tbe remainder be paid ? 
^K Ang, T mo. after borrowing. 

^K 6. A milliner bought of Smith & Co , a bill of $24U for 
* 90 daya, and $560 for 30 daye ; at tbe end of 16 days she 
paid $300, and at the end of 24 days Bbe paid $350 ; when, in 
equity, ehould tbe balance be paid 1 Ans. 56 daye. 

AVERAGING ACCOUNTS. 

603. Averagiog an Account is the proeeae of Ending 
the mean or equitable time for the payment of the balance of 
tbe accoQDt. 

1. In the following account, required the balance and 
tbe time when due : 

Da. HlRBT ILtKDI. Ctt. 



Ma; 10 To merchiuidlse, '20o'o 
June SO " " 1400 

Ang.ae' " " .300,0 



May 30 By C 
' July 16| '* 

jjSept. 30; " 



Doe. 


Tim*. 


Itcmii, 


ProdUcW. 1 Due. T1me.lllem».| ProdncU. | 


Mb; 10 

Juiie 20 
Aug. B8 


00 
110 


(aoo 

$400 
(300 


00000 [Msy 2ol 10 1 »150 | 1500 
IMOD Liuty m DT 1 t300 1 13400 
33000 |Sept. 30^ 133 $300 | 38800 






3S0 


4H00 

41900 
"7900 


(550 41500 

7900-;-350 = 22J di. 




anil UdueOa itK.kfWii^v'^^>'^<*>-^** 



i 
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NORMAL UNION ARITHMETIC. 



SoLDTlDN. — 8e1ect the date of the il«m first due ss the focal dftte, Mid 
find the time the others are due after it ; then multipl;iiig each il«m b| 
llie corresponding Lime, nod taking the auma of the products, oe find thai 
ifliaidon the lOlh of May ihe Dr. items iqubI Buffer a discount of fl fot 
49400 days, and the Or. items must Huller a discount of $1 for 41600 
dava. SubtmcUD); the two Bums we find that the Dr. side must suffi^r 
a jiscoaut of SI for 7900 daja more than the O. aide, hence $350, the 
Dalance of the items, must sufier a discount of ji^ of 7900 days, which 
is 22J days. Hence the halonce is due 23 days iJter Maj lOlh, or June 
Ist. Hence we have the following 

Bule. — I. Find when each item is due, take the earlit'it 
date as the focal date, find the difference between the /ocal 
dale and the remaining dates, and mutliplu each item by the 
corresponding difference . 

II. Balance the columns of products and also the columnt 
of Hems, and divide the former by the latter : the quotient 
added to the focal dale will give the equated time. 

III. If the two balances be on opposite sides of the account, 
the quotient obtained must be subtracted from the focal dale. 

Notes.— 1. Other dates than the earliest might be selected as the focal 
date. Ir we reckon from the last date we bavethe Interest instead of llii 
discount. 

2. Inatead afprodutit we may obtain Vbeiltttrat at bdj per cent, on each 
item, and divide the balance of interest by the interest on the balaoce of 
. tbe account far one day ; the quotient will be Uie namber of days to In 
added to oi eubtratted from tbe focal date. 

WKITTEN EXERCISKB. 

3. What is the balauce of the following account and when 
iB it due ? Am. Balance, $450 ; due Jan. S3d. 

Dr. Cn^RLBs Babdino. Ca. 



1872. 






1872. 






Jan. 8 


To Mdeo., 




Jan. B7 


By Cash, 
'f 20 cows, 




March 5 


To Sundries, 


(400 


Apriliol 




April 90| 




1550 


May 16| 


" Sundries, 





8. What is tbe balanci 
is it doe r Aj 



of the following account, and when 
;. Balance, $205 ; due July 3 tat 



Henht T. Oshobn. 



K 



1871. I 
t.-)7S II July SUlByCasb, 



May I|To 8und. 

May 18[ " 3 mo. 'i \lm \\*.-ae. 

Jo/ieSo' " 3 mo. \ WW \\ fc.>i«- 

Jaly I6|'ToCMh, \«a50\\««^' 






eETTLBUBST OS ACGODKTS. 



<• The following account waa settled by Mr. Kready 

bg bis note for the balance -, required the face of the not* 
uid the time when iotereat commenced. 

Am. Face, »475; lut. Imm March 8th. 
Dft. Bbxjiuin KRBU>r. C» 



fir- I 



1873. 1 
April H Tc MdM. on 3 mo. 
Miy 20; '■ ■' 3 mo. 
June 16. " " a mo. 
July 12; " " 3 mo. 


1850 
I3S0 


July 5; By Cash, 
ap,.t. 2hl ■! " 
Oct. 131 ■' " 


»500 

sas 

t250 



S. What ie the balsDce of the following accoant, and if ■ 
DOte is given, when does interest begin? 

Ane. Balance $900 ; Int. from Dec. 18, 1871. 

Db. Smith, i.-j jcc't with BttADfOHD. C«. 



1873. 
March IflTolnvolcB, 
" sa " " 10 da. 


1300 
MOO 
(400 
1300 


i8r2. 

Mareh SllByCuh, 
Juiy ITI " Cash, 


1300 

tsoo 

C200 
«600 



SETTLEMENT OF ACCOUNTS. 

603- An Account Current ie a written statement of tha 
debit aad credit items of businees transactioaa between two 
parties. 

604. The Adjastment of an account is the del«rmining 
of the b&laoce due at a specified date. 

SOa. Aa account is Settled upon payment of the 
adjusted balance, or by carrying it to another accouat. 

In fimiing the cash balanpe, inlensl slioiiM lie allowed on each ilen; 
for the time between the ilay it is due ami Ihe day of setlleBienl. 

Rule. — I. Find the inlereal on each item from, the time il 
becomes due to ihe date of eettlemenl. 

II. Add the interest to the item if due before Ike date of 
tettlement, and subtract il when the item is due after the 
dale of settlement. The difference of the sums of the «- 
Bultn on both aides of the account will be the cash baiance. 

w ailJuBtAd by uTeraxliiv IC and tl niltu to* 




tBtanoe Ii'om Cbe time it beoamet A' 






\ 



NORMAL USION ARITHMETIC. 



W KITTEN EXERCISE 8. 



1 



I. Reqaired the cash balance of the following account, 
July 16, 1875, interest at 6 per cent. Ans. $200.60. 



Cawass PANC0A9T, i 


^ ACCOO 


NT WITB MaBCB & Co 




1875 
Jmo. 16, 
Feb. Oi, 
April 13, 


To Mdae. on 3 mo. 
" " " 3 mo. 
" " " 3 mo. 


460,01) 
850 00 
300 00 


1875 
M»rclil2, 
April 18, 


ByCMh, 

" " 


SDOjOO 



2. Required the cash balance of the following account, 
Aag. 8, interest G per cent. Ans. $150,111. 



187* 
M&rehtS, 
April 30, 
M>; 34, 
June la, 


ToMdu.,2mo. 
" " 3 mo. 
" " 3 nio. 
" " 3 mo. 


650 ;oo 

750 '00 
375100 
575 00 


M»j28, 

JuJy la, 
Julyao, 
Aug. *, 


BjCaah, 600 00 
'^ " 800 01) 

" " 300 00 
" " 700 110 



ACCOUNT SALES. 

GOO. An Account Sales is a written statement, rendered 
hj an agent or consignee to the consignor, of the sales of 
goods consigned, the charges, and the net proceeds. 

607> Guaranty is a charge made for securing the 
owner against the risk of non-payment, when goods are 
Bold on credit. 

Eipenses inctirreH in rei^eiviDg tlie goods and sll cHargee paid in cash 
are cunaidereJ due tlie coneigD^a wlipit |»id, but commission and after 
charges ese due at the average maturit; of the snles. 

An Mcoont-sales ia averaged to find when the net proceeds becoDi* 
due, in order that the consignor may drav a bill of ex<:riauge lo fall dui 
It, the equated time. Except that uie date of maturity of the commis- 
tioD oud guaranty must be found by tii^t averaging the saies, the accouut 
is averaged like an account current, die charges being the debits and 
the ealea the credits. 

1. Account sales of 400 barrela of pork received from 
Gibba and Waterman of C^twa^o Xo \ie auld on their % and 



ACCOUNT SALBS. 
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1875 




Oct. 


28 


Nov. 


11 


Not. 


30 


Oct 


25 


Nov. 


30 


Nov. 


18 


M 


M 



Sold 100 bbL pork 
« 250 " " 



200001b. ® 7/^ on 30 da. 
50000 " ^ 6f cash 
10000 " " 6if 



u 



400 

Charges 
To FVeigfat and Drayage 
" Storage from Oct. 25 
« Commission on $5025 @ 2^% 
" Guaranty on $1400 @ 2^^ 



342.50 
10.00 

113.06i 
35.00 




. What are the net proceeds of the above account, and when 
is it dae ? Ana. $4524.44 ; Nov. 20. 

2* A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 1874, of 800 barrels of 
flour, paying for freight $250, and drayage $27.50. He sold 
Sept. 3, 200 barrels @ $6.50 ; Sept. 12, 150 barrels @ 87 at 
30 days; Sept. 18, 250 barrels @ $6.75; Sept. 30, 200 bar- 
rels @ $7. The commission was 2^%, guaranty 2^%, and 
storage $40; required the net proceeds and the equated 
time. Ans, $4960.44 ; Sept. 23. 



\ 
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SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

60S. Involution is the proceas of finding aay power of 

600. A Power of a number is the product arising from 

using the number Eeveral times as a factor. The nambei 
itself is called ihe Jir si power. 

610. The Second Power of a number ia the product 
obtaiaed by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4x1 = 16. 

611. The Third Power of a number is the product ob- 
tained b/ using the number three times as a factor. Thua 
64 is the third power of 4, since 4 x 4 x 4 = 64. 

612. The Fourth Power of a. uumber is the product ob- 
tained by using the number four times as a factor; the Fijih 
Power, five times as a factor, etc. 

613. The Degree of a power is indicated by a small 
figure, called an exponent, placed at the right and a little above 
the number. Thus, 5* represents the 2d power of 5, 6*, the 
third power of 6, etc. 

614. The Exponent indicates how many times the mun- 
ber is used as a factor. Thus, 8* denotes that 8 is used u 
a factor th^ee times; that is, 8x8x8, which equals 512, 

The s^scnjJ power of a number is called its lyuarc, because the Kta 
of B gquiue tt uula the product of lis two equal sides. The third power 
of a DODiifei u called its tmbt, tiecause the product of the thr<« equal 
ndea &i a ouoe gives its conteats. 

FKISriPLKH. 

I. A pmoer of a number is obtained by using Ihe number 
an a /actor as many times as th.ere are unite in the degree. 



" The product of any two poioera of o. tiMTfOaeT «i^uaU a 
^^^/ the numher denoted hij iHe »u."m. of tt\fi eirpaMrtA* 



i 
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For, if we molti^lv the cube of » namber bj ibe Kb power of tlM 
Qumber, we will eTideotij have the Dumber uwal seieo times ■• a bctni', 
or the Tib power of the number; thus, 5'xo' = l6 X 5 X 6) X l6xB 

X ^ X 6) ^ 5' ; ami Uie Bame mar be tbown in *bv other cafie. 

3. A power of a njimber raited to any potoer r^ualt a 
power of t?ie nu mber denoted by the product of the erponenta. 

For, if we *yuare tiie ealit of a number, we will eviiicntlir iwe ihc 
DOQiber as a factor tvo limes Uiret limes, ornr limes ; thus, t5' )*=;5* X 
5', whicb, b; Prin. 2, eiiuals 5*, ami llie Kanie may be shown in aoT 
other caae. 



lo the IStb power t 



squHi 



we can abbreviate the operaUOD of 
'er to the eiiih power b; squartug lu 
ig lu ^th power, or cubing lla ttb 



HESTAI. EXERCISES. 

I. Tlie cube of 4 equals 4 uiicd how often as a fikctor T 
9. HowottoD b G used as a factor in finding IheSlti power of QT 
3. How often is 5 used tts a, f^tor in thu cube of tbe HquareorST 
i, WMt power of 6 is 6' mulliplicd by 6' f 

5. If we multiply T by 7', what power of 7 shall we have I 

6. "What power of 4 is equal to 4' multiplied by 4'? 

I. Whai power ore is equal to 8' x 8' x 8'7 

8. What ]>ower of 2 is the square of tbe square of 2* T 

9. Tbe square of a Dumber equals 3 times that number; wbal it 
tbe number ? 

10. What nimiber multiplied by C gives } of the square of the 
number for a product ? 

II. What number multiplied by IS ^ves j of tbe iquare of till 
number for a product 1 

12. What tVaction multiplied by ) equals J of the square of the 
fraction T 

13. What number multiplied by 13 and 11 gives J of the cuIm of 
tbe number for a product ? 



Ih 



WRITTES EXEnclSEl 

Find the square of 16. 



. To find the Boiian 

by iUelf N[id we have 258. To ti 
would multiply 256 by 16. 

2. Square 16, Ans.^2b. 
8. Square 32, Ajik. 1024. 
*. Square IG. Am. 5776. 
& Sqaare305 Ana. iSO^b. 



f 16 we multiply IG 
the cube of 16 we 


16 

16 




256 


6. Cube 14. 


Ana. 31U. 


7. Cube 35. 


An». 428T5. 


8. Cube 61. 


Am. ^(m'ts 


•.,9*|.SV. 


^WjVW 




I 
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Find tbe value of 






10. ib*. Atis. 2025. 


18. 


(12i)*. AjU,. 19&8I 


11. 24». Ana. 13821. 


19. 


(3.8)«. ^n«. S08.5136 


13. 38*. Ans. 2085136. 


^0 


(1.25)». ^7(8. 1.953125, 


18. (H)'. Ans. YH- 


SI 


(15 5)*. ,4^.57730.0625. 


14. 8'x8». Ans. tiK 


2-J 


42x4»x4*. ^?w.4» 


16. 1«X7». Aju. V- 


23 


ci)*xa)*. ^««. ;3r 


l«. 13*XlS<. ^n«. 12«. 


21 


(2.5)*x{2.5)'.>4ns.C3.6)»» 


"• (i)'xCi)'. Ans. ay. 


25 


(3.3)'' X (3.3)8. ,3)13. (3.3)» 



SQUAKCNQ NUMBERS. 

015. There are Two Methods of squaring numben. 
called tbe Analytic or Algebraic, and the Synthetic or Qeo- 
metrical. 

616. The object of these methods is to find the law of 
forming tbe square, and thus prepare for corresponding 
methods of explaining Evolution, 

Note.— Teachers who prefer Ihe gaumetricaJ method of Ktplnlnlng era- 
latloQ oiay alluw pupUa tu ooill eiplaiDiiig luvolution b; Lba analftic 
method, and nice crrta. 

I. Find the square of 25 analytically and syot helically. 

Ahalttical Sol, — Twenty-Gve 
equais 20 plus 5, or 2 Wns plus 5 
noita. Writing this 13 20 -f 5, ood 
commeoclng at unita to square, we 
haveStimesSequslsS*, 5 timen 20 
equals 5 X 20, 20 times 5 equal 5 



20 + & 
20+5 

5X20 + 5' 



eqaaU 20', and 625 = 20' + 2 X(5 X 20) f 6' 
sdding, we have 20>+ 2 X (5 X 20) 

Y- 5' ; bent« the nquare of 25 equals the tqiuu^ of the lent, pJu> ftnoi Al 
lau into the unite, plua the squart of the umla, which we find to be 625. 

Gbometrioai. Sol. — Let the line AB rep- 
resent a leogtii of 20 unitfl, and BH, 6 uniiB, 
Upon AJB coDsCruct a square, the area will be 
20» = 400 square uniu. On tbe two sidfe DC 
and BC construct rectangles, each 20 
long and 6 broad, the area of each will be 5 
X 20 — 100 and the ar«a of both will be 2 X 
100 — 200 square uuits, Now add the little 
fquflre on CG, whose area in 5' = 25 squats 
oni'ts, and the sum of llie AlSereiA arcaa, 4flO 
^^200+26=626, la the irea o' 
e aide is 26 




CUBIKQ NUUBEKS. 



^OTl. — Wlien tliere are three iguiea, after c 
u kbore, we miut make iddltioni to it, uwe i: 
there are four figures, there are tbtee Additions 



» Square 
t. 28. 

S. 34. Ana. 116fi. 

1. 39. Ans. 1521. 

t, 46. Afis. 3116. 

e. 57. Ans. 3249. 



W BITTEN EXr.BCISEH. 



S. 89. Ans. t921. 

9. 97. 4n«. 9409. 

10. 467. Ans. 218089. 

11. 703. Ans. 494209. 

12. 2005. Ans. 4020025. 



7. 78. Ane.G084.\lB. 4623. ^ns. 21418384. 

fil7. The following principles derived from the above 

Ktions are important, and should be committed to memorj : 
PBISCIPI.ES. 
TAe square of a number of iwo figures, equals the 
IBNb' + S limes tensx unitb+hnitb'. 

2, The square of a number of three figures equals EOH- 

DRED8'' + 2 times HDNDKEDaXTEN6+TBK8^ + 2(HONDaS]>a+ 
TEN9)X UNIT8+ DNIT3^. 

618. These principles may also be eipreesed ia BjinboU, 
Let M represent aaits figure, ( tens, h hundreda, e.n< T 
thousands, and a period between two letters denote their 
multiplication; tlien we have 

(<+«)= = (' + 2f.?/+w'. 

(r+^+i+M)* - T» + 2T. h + ?!,»+ 2Cr+ft).( + «• -t 

2{r+/f+o."+"=. 

CUBISG NUMBERS. 

419. There are Two Methods of cubing numbers, called 
the Analytic or Algebraic, and the Synthetic or Oeomelrical 
method. 

630. The object of these methods is to find the lav of 
forming the cube, and thus to prepare for correspoadlBg 
methods of explaining Evolution. 

J. find the cube of 35 by the aDa,\yUce.\ me\.'[\<A. 
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AjTAiYTicAL Sol.— 
Squkring S5 bjr the 
nielliDd klreiuJv giveii, 
we hiTB 2D» -]- a X (5 
X20)4-5'. We Iheu 
multiply this b; 20-|-5. 
Five timiMS* equalaS'', 
B times 2 X 6 X 20 
equals 2 X S X Q 



= 20> +2 X (5 X 20) -1-6' 

= 20+_b 

5X20' -f2x5'x20 4-6' 
20' + 2x6XZO'+ 5'X20 



)' + 3 



6x20'+3x5'x20 + 5' 



2 X 5' X 20, five times 20' equals S X20' 
multiply by 20. Twenty timts S' eqiuils 20 X G'l tvEDn 
times 2 X S X ^0 equals 2 X S X 20>, twenty times 20* equals 20'. 
TAluog the sum of these products and we have Qist 5' \ next, onee S* X 20 
plus (w(ce5>X 20 equiik Uiree times 5' X 20; next (inc£5x20* pltu 
OHM 6 X 20' equals ikree timus 5 X 20', and next we hAve 20* ; heoce 
26' =20' + 3x 5X^0' + 3x5' X20 4-5*. Therefore the cube of 
25 equaU Uk cube of titt teni, p'ua lAree limea the mpmre of Iht. lent into lA> 
unite, plut UiTU timo Ihe leiu iiiUi the »i[tMre a/ ihe units, pita the cube of li* 

»£. Find the cnbe of 4G b^ means of the cubical blocks. 
Fig. 1. Fig. 3. 

AIL 




Geometrical Sol. — Let A, Fig. I, refi- 
Keent a cube whose sidai are 40 unito, its 
contents vill be 40' = 64000. To increase 
its dimeoaiong by 6 units we most add, Ist, 
Ihe three reclan^lar slabs, B, C, D, Fig, 2 ; 
Jd, the three coraerpieces. F^ F, G, Fig. 3 ; 
Sd, the little cube li, Fip. 4. The three 
dabs B. C, D, are 40 units long and wide »nd 
S TmitB thick ; hence their contenis are 40* X 5 X 3 =: 24000 ; the an» 
leate of the comer pieces, E, F, G, Fi^. 3, whoselengtliis40aitdbreMltt 
and Uilctnesa 5,equal40xS> ii',i=?a«i-, ».ad the conleoiaof ibelh. 
"" cube H, Fie. 4, equal B':=\'i5-, Vcceftie (?^\kdS& >Jk >»■■ tntn np- 

-lied ^1^.4 Je64O00-V^«lMl-V^Wm-\'E>=^\V&. 



40' =84000 

40' X 5X3 = 24000 

40x5>x3= 3000 

5»= 126 

Hence 46> = 91138 



BVOLOTIOS. 
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HoTM,— When then are three &ipirei In the number, (;ompI«l« the ncond 
C«1>e M kboTo, uid then mike addltlnuB and c«mplele the third (a the game 
nunoer; or let the first cube repreeeot tlie cube already Touad, and then 
proceed m at first, 

_ Cube the roilowiD^ numbers: 



f, 12. Aug. 1728. 


8. 


36. 


Ana. 46658. 


4. 16. Ans. 4096. 


9. 


42. 


Ane. 74088, 


I. 18. Ans. 5832. 


10. 


65. 


Am. 274625 


*. 23. Ana. 12167. 


n. 


84. 


Ann. 592704 


7. 34. Anx. 39304. 


12. 


327 


Arte. 34965783, 


631. Thfl following principles 


are! 


uiporluDt, aud Bhouli) 


commilted to memory: 









^p FBINCIPLES. 

1. The cw6e of a number consisting of two figures equau 
TBNH* + 3 times tens' X units + 3 tiniea tens x units* 4 

0NIT8*. 

3. The cube of a number conaitting of three fiyarea 
equals hdndredb' + S times hundkkds" X tknsH- 3 (im«s 

HUNDRKD9X TENS' + THNB^ + 3 tinlM (HUNDRKDH + TBKB)* 

xuNiTB+3 limes (hundredb+ tens) x ijnitm*+ units* 
Bd Id symbolk 



((4- «)< = (« + 3('.«+ 3(.«> + H' 
(*.+ «+»)" = ft" + 3A'.* + 3/t.(» + (» + 3(;A + ()».« + 

3(/i+ ()■«' + «'• 

EVOLUTION. 

032. Evolation is the process of finding a root of a 
number. 

034. A Boot of a number is one of its equal lactora. 
Roots are of different degrees ; as, second, third, etc. 

63A. The Square Root, or second root, of a Dumber it 
one of its two equal factors. Thus, 8 is tbe square root of 
64. since 8 X 8 = 64. 

636. The Cube Root, or third root, of a number is one 
of its three equal factors. Thus, 4 is the cube root of 64, 
■ince 4x4x4:= 64. 
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. 637. The Fourth Root, is one of the /our equal Factora 

the Ji/th rool is one of ihe Jive equal factora; elc, 

638. The Symbol of Evolution is ^/■, thug, ^61 or 
v^64, denotes the square root of 64; ^64 clenot«B the cube 
root of 64. 

629. The Index of the root ifi a amall figure placed ia 
tbe aogle of the symbol. The index iadicatea the de^ee 
•f the root. 

Boou are &lao indicatfil by the denomuuitor or a &aclioaal ezponenti 
ihus 9* denotes v'B; 27^ denui*a ^27, etc. 

630. Tbe following principles of iovolation are given 
to enable as to determine tbe number of figures in the roob 

PBIIIi(;ii>l.E8. 

1. The square of a nwmber contains twice as mani/ fiff- 
urea as the number itself, or twice as many, less one. 

Dem. — The square of I is 1, &aA the Bquare of 9 U 1* = 1 

Bl, hence tbe square of a number uitisisung of <mt 9' = 61 

figure ifl a Qumbor conaisting of ont or iwD figures. 10'^ 100 

Tliesquareot 10, the snialleBl number of two figures, 9a' = 9fi01 
is 100, [lie Bquaje of 919, tbe largest Qumber of two 
figures, ii 9S01, hence the square of a Dumber consisting of too GgUKS 
is a Dumber coosisllDg of Ihres or /our Gguies, that ia, (incc tuo, or Inw 
too Ua orx, etc. The same mav be shown foi the square of a Dnmbra 
consisting of any Dumber of figures. 

2. The cube of a number contains three limes as vumy 
figures as the number ilself or three limes as mani/, lett 
one or two. 

Dem. — Tbe cube of 1 ia 1, and the cube of 9 ia l'=:l 

729, hence the cube of an^ number consiating of one 9'^ 729 

figure is a number conaialin;; of one, Iwo, or thret I0>^ 1000 
figures. The cube of 10 ia lOOO, a Dumber of four 99" = 970299 
figures, the cube of 90 is 970299, a number of sii 
figures^ hence the cube of a number consisting of two tigilns cODUiu 
fow, five, or ni figures, that in, three timet two, or titret Usual two Itu dw 
or Mid. Tbe same ma; be shuwD for the cube of a number conusting •>( 
auT number of figurea. 

EVOLUITON BY FACTOEINO. 
S3K. When tbe number is a perfect power and the fafr 
i^i-H are easily found, l\ie toqI ot a. number cau be rMdily 
i by the {o\low\Qa 
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lie. — Resolve the nu-nher into its prime factori, and 
for the square root form a producl by taking one of every 
TWO equal factors ; for the cube root onk of every iqbki 
equal factors ; etc. 

WBITTEN BXKROISES. 

1. Find the square root of 144. 

Solution. — We firet resolve the numlier inW ita oPKaixiOR. 

prime locUirB. Since the sqimre root of a, number is 2)144 

one of its two equal factors, we lake one of every two »av^ 

equal rBclore anJ have 2 X 2 X 3=13. Hence the ^>jA 

■quare root of 144 U 12. 2)36 

-2)18 



Soive the following problems: 



2. 


v^2567 


Ans. IS. 


7. 


•^592704. 


Ans. 84. 


8. 


v'44rO0. 


An>i. 210. 


8. 


*'20T36. 


Ans. la. 


1. 


•</32400. 


Ans. 180. 


9. 


■*'iei9G16. 


Ang. 36. 


S. 


^r3824. 
■^46fi56. 


Ans. 24. 
AnB. 36. 


10. 
11. 


■^'248832. 


An3. 12. 


8. 


•5'6489031744. 


Ans. 43. 



^P _ heutai. exebvises. 

^*l, The squBre of a, number is 04 ; what is the number? 

3, I of the square of a numl>er equals 37 ; what ib the nuniberT 

3. T?tie square of twice a number equals 84 ; what is the numbcrl 

4. The iqiiare of | of a number ojuala 100 ; what is the nuniuerJ 

5. The square of twic« a number is IS more than twice the equara 
ol the number ; what Is the number ? 

6. Twice the tquare of & number is 8 more than 8 times the square 
of half the numlior ; what is the Dumber? 

1. Fifteen is 3 more than f of the cnbe of a nomber ; what it that 
number? 

S. I of the cube of a number is 10 more thau the cube of | of the 
nomber; what is the number? 

9. The square of a, number divided by the number eouals S ; wnat 
i» thai number? 

19. The square of a numtier divided by ^ of the number equals 12 

E!s the number! 
The cube of a number divided by the number equals 36 
vsmberf 



[ 



» 
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IS. Tbe 4U power of a nambor divided by the square of Che ntun 
ber eqnab 49 ; what is Uie Dumber ? 

13. The square of a. number divided by j ol the tiumber equli 
<T i what la Ibe auiubcr ? 

14. A Dumber divided hy S giTua double IbH square root of Ih* 
Qumbcr ; what la the number? 

15. The square of a uuuiber multiplied by one-half of the Dambti 
Bquali 32 ; what ia the uuiubei 7 

It. i of } of the square of a number, multiplied by } of f of tbe ■«■ 
bar, eqtwls 4 ; chat is (he number T 

SQUARE ROOT. 

6S3. There aru Two Methods of nsplainiag the general 
procees of extracting tbe i^quaro root, called the Analyiic 
or Algebraic Method, and the Synthetic or Qeomelrical 
Method. 

633. The Analytic Method of square root is bo called 
because it analyzea (be Dumber into its elements and dadTSi 
the process of evolution from the law of involution. 

634. The Geometrical Method is so called becauH It 
makes use of a ^ometrical Ggiire to esplaiu tbe process of 

the root. 



Note.— With younj; puj-JIs wbo bare a difficulty In undetBlandlngenllB' 
tlOD It will be weU to d!r111 ibem upon tliB mutliod of doio^ the work, dM 
requiring them to glvu the BJiplaiiatioo uulJl thuy are l>etuir prep«wi)d tS 
OndcrBtand It. 

tl. Extract the square root of 1225. 
Analytical tJoi.oTi on. —Since opekatiok. 

the square of a numljer cmW*« (• + 2i.H + «»=18» M 

J^'^roMoTS^il'rJmisi'Sf 2^t.-»-^^^^ 325 J5 

two plaoeB, and hen™ will con-i»l 2l==30x2 = 60 
ofteMlmdnnita.m,d 1225eonBL«is (2i + «).u= (dO + S) X 5 = 3« 
of 18™" + 3 X «™ X i"iitll+ "irW". 

The greiit«at number of lena wliuue square is conuiined in 122518 3 Uni 
•quaxing the lens and subtracting, we have 325, which equals 2 X fn* K 
umti+imil^. _Now,Biace2 X teruX unasmusi be greater tban unto', 336 
must consist princi pally of twice tbe lens into the unite, hence if wedivult 
by twice Uie Imu we con ancertam tlie units. Twice the letu equals 30 X 
S= 60 ; dmiling, we Hud the units to be 5 ; now finding 2 X Um X 
iiiM{i+ unili*, or, whsl ia tbe luune, 2 X lem-i-u'it'j, both muldpUedbf 
WttH wJiiciieijualB (80+51 X&=X'a>.*iwi ^^'Uiicting, nothing renj^a 
Bttic« Lfae square root of 1S36 ia & Wma ani & -iiaJ^ Qt ^. ^ 






SQUARE ROOI 



■bTe«t is to H^d the TaA\r^\ ^^'^ 
ler of linear units in (60 + 6) X 5=32o 
Ige. Since the square 

lumber cooaiata of turice a* many placta ae tlie 
a it»iif, or tiiiia at many Uti one, the square 
if 12ti5 will cciuuHt of two plains, anii heave 



nofi« 






e greaiest number of tens whose sqnaj-e ia con- 
1 in 122Sis3lenB. Let A, Fig. 1, represents 
e whose aides are 30 units, its area wiil he 
I 900 square units. SuUr^Img 900 from 

we find reominii^ a aurfoce containing 326 
'e units. By inspection we find this Burfu» 
isiatpriiici|>a.llyortlielwo reDianglea BaudC, 
i, each of wbicli is 30 units lull);, and since 

nearly cuniplete the wjuare, tlieir area is 
y 325 units ; bence if we divide 325 by their 
h we will find llieir width. The length of 
IB 30 X 2 = <i0; dividing 32S by 00 we find 

width to be 3 units. Adding the length of 
inle corner siiiiare D, Fig. 3, wlu«e aides are 
lis, we find the entire length of tlie aiirface 
bing BiW the renioval of the wiiiare A, ia 
G ^ 65 unil£, anil multiplying this by the 
I, we find the whole area of the reiaainiler 

65x5=326 s<iiiaie uniiii._ 8iibtnu-ting 32J 
lltore units left Bl\er aubtractiiie 900 mjuare i 
fore the side of Oie m|liure wRi 
; hence the square roiauf 1225 i 



. When 



e figure 



I the 




by the aualyUc method we use Uie iDrmula 10'4B*TH(334 

liug the tint recuui|:;Jes niid small square, 

.ve two nicUuffles and a small square remalulug, °^ ^™ 

I we remove aa before. *•* 1^ 
la praotJco, we delerraina the number of BgTiteB MTB 

J root by poiuUng off the number Into periods 2676 

fiEUree each, b^nuluc at Llie right ; we also 

vlate the woiii by omiltine ciphers and condensing the other par^ 
rrlDg only the (rial and Irui itlviiors. For llluetratlon aeeaolutloa 

1 margtu. 

rhtB can also beeiplaiucd by bulldlngup the square Instead of aeptrrt 
Into Ita parts, for which sec Jlmtual. 

ale. — 1- Begin at units, and separate the lumber into 
ada of two figures each. 

I. Fiiid the greatest Ttum.bf.r whose square is contained 
ie left karid period, pliue it at the right ai 
rod its square from the left hand period, fttii 
J to the remainder for a diuidend,. 



Bffiod ti 



fmtained^^^M 



.^56 
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III. Double the root found and place it at the left for a 
i&iAL divisor; divide the dividend, excluding the rigltl 
hand term, by this diviitor ; the quotient tuill be the aecond 
term, of the root. 

IV. Annex the necond term, of the root to Ike trial divi- 
mor for the true ditibob, multiply the result by Ike second 
term of the root, subtract the product from the dividend, and 
bring down the next period for the next dividend. 

V. Double the root now found for a second teial divi- 
sor, find the third term of the root as before, and Ihua pro- 
ceed until all the periods haue been used. 

NOTEH. — 1. irthe product of » true divlaor bj a term of the root exceed! 
tbe dlvldeud. the term must be dlmlnlghed bj & anlt. 

S. WieQ a dpher occurs in the root, snoci a cipher to the trial divisor, 
l)rtag down the neit period, aod proceed as before. 

3, The square root of ■ common rrarllon is evldeotlj the square root of 
each term. When IhcBe termB are not perlect squares, reduce the fracttw 
to a decimal, and eilract the root When a number La not a perfBCl 
square, annex periods of ciphers aud carr; the root on lo decimals. 

4. Bj squaring 1, .1, ,01, etc., we Gee tbat tbe square iff a 1' = 1 
derimal eoniaira tiatee ru many decilnal placei ai flit dtdinal, .!■ >^ .01 
hence to extract the square root of a decimal, wupotfif qf' .Ol'^.UWI 
W* deHmaU into periods of two fij/urti each, cowitiugfrum titt 

itcimal point, and proceed as In n hole numbers. 



WBITTE 



EXEBCIBEB. 



Extract the 


square roo 


of 






I. 256. 




An.^ 


16. 


^. 


59049. Ana. 243. 


2. P. 25. 




Ans 


25, 


8. 


46G56. Ans. 216. 


3. 729. 




Ann 


21. 


fl. 


117649. ^nB. 343. 


4. 1286, 




Ans 


36, 


10. 


262144. Ann. 511 


6. 2401. 




Anf 


49, 


11. 


390625. An$. 625. 


«. 4096. 




Ann 


64. 


12. 


5764801. Ana. 2401. 


Fiad tbe sqaarc 


root or 






18. Hi- 




Ans 


H- 


81. 


.065536. Ane. .256. 


»■ m- 




Ans 


H- 


23. 


53.1441. Ans. 7.29. 


16. tWt' 




Ans 


h- 


23. 


167.9616. Ans. 13.86. 


16. im- 




Ans 


H' 


24. 


4304.6721. Ans. 65,61, 


17. ,2209. 




Ans. 


.47. 


25. 


5. Ans. 2.236+. 


18. .3J36. 




Ans. 


.56, 


26. 


J. Ane. .81649+, 


1. 




Am 


.V\ 


\»-T 


.^. Ana. .37966+ 
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^0935. The Applications of Square Root to problenu 
^Involving geometrical figures are extensive. 

630< Tbe Side of a square is equal to the square root of 
iU area. 

WBITTEN EXEBCISE8. 

^M 1. A man owan a farm in the form of a square which coa- 
^■laiae 10 acres; how muay rods it) length or breadth is itf 

<r 1600 Bq. nl.; eitruclliig 



8oi,nTiON.— The 10 acres equal 10 x 
the squure root, we have 40 tods. 

3. A man has a square lot of land coDiaining 1440 acres ; 
how many rods in length or breadth ? Ans. 4^0 rods. 

8. A man has a reetaagular board 128iD. long and 32 iu. 
wide, ^om which he makes a square table as large as ])ossi- 
ble; required its length. Ann. Hi io. 

i. A general trying to mass his army into a solid squar* 
of 80 on each side, found he lacked 600 men to complete tb 
square ; how many men in bis army f Ans. 5900. 

a. A general attempting to draw his army of 94yu men 
into a square fouud he had 71 men over; required the num- 
ber of men in rank and die. ^l.is. 9T. 

6. What would it coat to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ang. $2560. 

J. A general drew up bis army of 37175 mea in three 
xqual squares, and found he had l^H over in the first, 133 in 
tne HBCoud. and lacked 300 in the third ; what was tb" num- 
ber of men iu tbe side of ench square 7 Ans 95. 



PvIGUT-ANGLED TRIANGLES. 



637. A Right- Angled Triangle is a 

tne right angle. 

638. The Base of a triangle is the 
ude on which it wtaiids ; as AB. 

639. The Perpendicular is the 
bide which forma tbe right angle with 
(he base; as BO. 



ingle which 
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640. The Hypothenuse is the side oppoeita the right 
inj^lp; A^ AC. 

641. Tbii Principles of rigbuangled triao^les are as fol- 

PRISrCIPLES. 

1. The square of Ike hyjjoihenuse equals the sum of Ih 
iquares of Ike other two sides. 

3 Hence, Ike square of either side equals the square oj 
Ihe hypothenuse, diminished by the square of the other side, i 

NoTK— The amalleat Inteeere which can eiprem the reUtlon of the three 
■Idea of ■ right-BDEled tiiaugle are 3, 4, and 5, We in&y bave an InSulta i 
Dumber of righl-Biigled trlangleB with their aidea In this r^lalion. Other I 
relaCiDDs are 5, 12, and \Z ; 8, IE, and 17, etc. i 

WBITTEN EXERCISES. 

1. The two aides of a rigbtacgled triangle are 51 and 68 
inches respectively ; required the bypothenuae. 

Solution.— H)-[K)theniiHe=v^5l '+08'--^ V'7225 = 85, 

2. The hypoibenuae of a right-angled triangle is 115, the 
base 92; what is the perpendicatar 7 Ans. I 

5. A ladder 65 ft long is placed ag;aiast a house so that 
its foot is 35 ft. from the house ; bow high does it reach f 

Aiis. 60 ft. 

1. A rectangular lot of land is 1080 rods long and SIO 
rods broad ; what is the distance between two opposite cor- 
ners r Ans. 1350 rods. 

h. Two vessels sail ^om the same port, one sails north 3 
miles an hour, the other west 4 miles an honr; how far are 
they apart in 2 days? Ans. 240 miles. 

6. A ladder 32 ft. long stands close against a bnilding; 
how far must it be drawn out at the bottom that the top 
may be lowered 3 feetf Ans. 18 ft. 

1. A pole was broken 52 ft. from the bottom, and fell so 

that the end struck 39 ft. from the fool ; required the length 

of the pole. Ans. llTft. 

8. A ladder 130 ft. long, with its foot in the street, will 

reacb on one side to a wVaAow %% ^. "aK^V, fl.ad on the other 

aw 50 ft. bigb ; w\ia\. \* ^^ie 'sxftJ.V eX ■Oa* fSn<fS^ 
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[SIMILAR FIGURES. 
. Simil&r Figures are tbose which have the same 
Thus, circles are similar figures ; also squares, etc. 
4f43. The Principles of similar fibres derived from 
geometTy are as followe : 

^^ PBIKVIFLBS. 

^K 1. The areas of all similar Jiguree are to each other a 
^IPU aquarea of their like dimensiong. 

S. Hence, the like dimensions of simiior figures are tt 
each other as the square roots of their areas. 

WBITTEN BXEB€ISEB. 

1. The area of a rectaagle is 270 aoQ one side is 18 ; whfti 
Ib the area of a similar rectangle, the loDger side being 24 f 



SOLUTIOJJ, — Since the rect- 
■ngloa are similar, their areas Area of 2d : 270 : r 24' : 18' 
are ag Ilie squares of their cor- .,_. _ ., 

r»pondiriB sidf*; hence we Are. of 2d = ^^^^j^ = 480, -Iw. 
Dave the proportioD mlhemar- JO' 

gin. CancelliDg and multiplj- 
ing, «e have 480. 

S. There are two circular gardens, one 5 rods in diamet«i 
and the other 30 rods ; the second is how many times u 
large as the first ? Ans. 3Q times. 

S. I have a lot 20 rd. long and 16 rd. broad ; what are the 
dimensioQa of a similar lot 4 times as large? Ans. 40 ; 32. 

4. The area of a circle, whose diameter is 20 feet, is 314.16 
square feet; what is the diameter of a circle whose area il 
T8.54 square feet? Aits. 10 ft. 

5. A farmer has a rectangular field 80 rods long and 60 
wide; what are the dimensions of another similar field con- 
taining 13^ acres f Ans. 63^ rd.-, 40 rd. 

8. If a horse tied to a post in the centre of a Seld by a 
rope 1 ch. 18 li., can graze upon an acre, what length of rope 
would allow it to graze upon 5|- acres ? Ans. 4 ch. 15j IL 

7. If a pipe 1^ in. in diameter pour iu a cistern 45 gnl < 
a giveu time, bow much will a pipe 2 in. in diameb 
la, ia the Bame time T As>\^ 
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8. If a pipe whose diauieler is 1.5 ia. fill a cistoru in 5 li 
in what time will a pipe whose diameter ia 3 In. Gil the bi 



cistern ? 

Sno.^Il pours in 4 time» as much, and filla it 

9, Required tbe distance between a 

lower coraer and the opposite upper 

corner of a room 48 feet long, 30 feet 

wide, and 39 feet high. 

Ans. G5 feet. 



Ana. l^ lioors. 
1 j of 5 hoiuB. 
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CUBE ROOT. 

044. There are Two Methods of explaining the general 
proceea of extracting the Cnbe Root, called the Analytic or 
Algebraic Method, and the Synthetic or Oeornetrical Method. 

645. The Analytic Method of cube root is so called 
because it aaalyzed the number into its elements, and derives 
the protesa from the law of involution. 

040. The Geometrical Method of cube root ieao called , 
becaase it makes use of a cube to explain tbe procesa 

1. Extract the cube root of 91125. 

AnalyticSolution. 
— Since the cube of a 
Dumber coosisls of lAree 
Cunca ai mann/ piacrs cu 
the tatnber ileelf, or of 
thra timaoimam/Usione 
or Ino, the cube root of 
91l25willBoiuialoftwo 
places, or of tens and 
tmilH, and the number 
itself will consiat of tea^ 
+ 3X (<™"X imiU+3 
X (ens X rniit^-^-unitf. 

The greatest Dumber 
of IfDS otiose cube is 
coQbLined in 91125 is 4 
tena. Cubing the tens 
and subtrscting, we hace 
27126, which ajuab 3 X 
(ww'X unifs + 3 X f*™ 
X anil'+uniJs'. Now, 

amU.- iience, if we dividn \jy Z 
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» lauf equaia 3 X 10' = 4:00; dmdiog br 4S00, we Sod t he m 

5, We then fimi 3 times lou x vif f)ual i« 3 x 40 x i = 600, 

d uitili* ^ 5' ^= 25, Ukii juliling tiiese uid nmlliplring bj uniU ve hAm 

X«i"i«+ unito') X !«««. wliidi aiuals Hi5 ' 
125; BUblnuting, Qotliuig remains, heace tlie cube rix>l of 9112) IS U _ 
Fig. 1. Fig. 3. 
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Qbometbioal So 

g 1 reprenent Uii 

DtainB 9112.5 cubic 

J8ct iato find the nnmber of linear 

iilB m i(s ed^. The number n[ 

ma in therocFl, found ra before, is 

o. The Rraateat number of lena 



X 40" = 4800 






27125 46 



3x40y 

6' = 

Let A, Figri, re- 5425 27125 

estfTit a cube whoHe Kiden nre 40, 

eontento will be 40> = 64000. Subtracting 64000 from 91125 w» 
id a rem&ii.der of 27125 cubic units, wbich b; remoTing the cuIm 
from Fi(t. 1, leaves a solid represenfed by Fir. 2. 
Inspecting this solid, we perceive that ilie grenUr part of it consiiti 

the thre<^ n«taii^lAr slabs. B. C, nnd D, ench of vhich i« 40 iwitK in 
iifl^h and breadth, hence if wp divide 27125 bv the sum of the nrens of 
le fl*oe of each regarded ss a bsse, we can ajicertain their Ihitknsae, 
le area of a fane ofonenlabis 40>=1600, and of the three, 3x 1600, 

4800, and dividinK 27125 hv 4800 we have a <iiiotient of G, hence 
e ihickneaa of the slab h 5 units. 

Removing the recUingiilar nlabs, there remain three olherrectaninilaf 
lids, E, F, G, as shown in Fig. 3, each of which is 40 units long and 6 
lils thick, hence the surface of a face of eac\)» 4Q % &=TS»»\™a«\ai\'>», 
aoflbe three Itis3x40x5^e00 wtottie uoita. 
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362 HOBUAL USION ABIIHHSTIO. 

Finely removing E^ F, «n<i G, there remains oa\j the little « 
cube U, Fig. 4, wlitwe sides are 5 uniU, and tlje surface of one of its GMXi 
6'=-25 aquure unite. We now take the sura of Ibe surfaces of the solldi 
rsLtiaioing afler the reiuoval of the cube A, and multiply thin by the 
commiiu Uiickaee, wliicb h 5, and we have ibeir solid conleots equal la 
(4800 + 600 + :i5j X 5 = 27I2ocubio uuila, which, subtracted from the 
ntunber of cubic UDits remaining after the removaj of A, leaves do le- 
miuDder. Ueuce the cube which contaius S1125 cubic imlls is 40-f-^ 
or 45 uuls on a side. 

d by building up tlie cube tnitsad ol 

J see MatiwU. 

047. We will DOW solve a problem with three Ggnres in 
the root, indicating the BolutioD bj mcane of letters, and ai^ 
breviating the operation as in practice. A point tike a period 
indicates the multiplication of the letters. 



1 







I4-S*8-90;(MJ 


uumjiia 


a»= s 


M=m'- Boooouo 


wa 


l63i6W7 


s»xBM=iaoo 


BA1=SX2«0» =130000 


2X4X30= MO 


S/>.I-^3X3NX40= 21000 




i> = 40) ^ leon 






I5M907 




824907 


M»XJ00 = 17Sa»| 


J(ft+Ot=axMOa -172800 






■ I- SI „ B 






luxsi 


™^ 





^B mi 



NOTH.— 1. By the geometric method, when there an: more than two flg- 
DreBwe remoTe the flnst cube, rectangular eJabsand eollds, and small cube, 
and we have remalDlog three slabs, three boIIiIb, and a small cube, aa befors. 

2. The method employed In actual practice Is derived from the other by 
omltUng ciphers, using parts of the number Instead of the whole numtiel 
each time we obUtln a figure ofthe root, etc It wlU also be seen that bj 
separatiDg the nnmber Into periodi of 3 fiff\tra each, we have the nwudr tf 
piaeei In tht roit, the part of tlie nuiiJ/tr used In obtaining each figure 9t 

Rule. — I. Begin at anils and separate the number mU) 
periods of three figures each. 

II. ^ind the greatest number whose cube is corttained W 
the left hand period, lorite it for the first term of the Tool, 
tublract its cube from the left hand period, and annex Ute 
next period to this remainder for a dividend. 

III. Multiply the squareof the first term of the root by 3Qti 
for a T&lAL myi^O^\ divide the dividendby it, and the retuii 

'II be Uie second lerTti of IKe root. 

1 V. To the trial diuiaor odd Wi li.-me* ttw y^fcuA ej ** 
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■eeo-HJ term of the root by the first term, and also the square of 
the second term; their vum mil be the true divxsok. 

V, Multiply the true rfiuisor by the second term of Ike root, 
mhtroH the product from the dividend, and annex tlie next 
period for another dividend. Square the root now found, mul- 
tiply by 300, and find the third figure a» before, and llitu eon 
tinue until all the periods have been used. 



Soma.— I. IfUieproanctortbetnioaiylsor by tbe terra of Iho root e 
aei^Oa the dividend, the root must be dimlitUbed by a nnit. 

S. Wben a dividend will not aontaln a triiLl dlvbior, plaoe aclpherin t 
root and two elpbors ut the right of tbe Irtul aivfsor, bring down Iha un 

Both l«rms. When these are not perfect oubas, reduce to a decimal as 
tben eztnct tbe root. 


i. By cnbtaf 1, .1, .01, etc., wb see that the eubt of a 
dieimal ; hence, to extract the cube root of a decimal, 


.01' = .OUDOOl 


HB point oj l/u daimal 
ooiMfinp/rwn the d/ieima 


11 periodt of ftrie 


Jl^u™ each, 
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Find the cube ro 


t of 






1. 15625. 


Ann. 25. 1 12. 


2571353. 


Ana. I3T. 


a. 19683. 


Anil. 27. 


13 


1124864. 


Ana. 104. 


L S. 42875. 


Ans. 35. 


1*. 


41063625. 


Ans. 346. 


1 4. 54872. 


Ans. 38. 


15 


130323843 


Ans 507 


p. 5. 74088. 


Ans. 42. 


16. 


im- 


Ans. a 


0. 175616. 


Ana. 56. 


n 


389.017. 


Ans. 7.3. 


7. 300763. 


Ans. 67. 18. 


259.694072 


. ^nit.6.38. 


8. 4052-21. 


Ans. T4. 19 


4. An 


s. 1.5874+ . 


9. 571787. 


Ans. 83. 20. 


5. An 


8. 1.7099+. 


10. 857375. 


Ana. 95. 21. 


6. Ay 


s. 1.8171+. 


11. 1860867. 


Ans. ]-2:i. 


22. 


l Ajia. .873+. 



BHORT METHOD OF CUBE ROOT. 
S48. A Short Method of extracting the cube root Is pre. 
sented in the followiug modification of the ordinary method 
previously explained. The abbreviation coasists in obtaining 
the aucceesive trial divisors by a law which enables ua to use 
our previoua work. 

NnTB.— This mothnd nrixinfiled wllL Prof. Frsnt Allwrt, who hM taught It to 
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1450 



T, D. 
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[ o64 HOBHAL DKIOIT ABITBUBTIO. 

1. Extract the cube root of U706I25. 

Sot-DTION.— Wo find u bo- 
fore the number of figures in 
the root, and the first t«rm of 
the root, aube, EubtraaC aud 
bring down the firat period. 

We then find as before the 
trill divisor, IB, bj taking three 
times tile Equare of the ^ist 
term, and dividing find the 

second term of the root to be 4. ' "^ | "■ "■ "t™—™ 

Wi: then, as before, take three ™2 

times the product of the first ^°— 

and second terms, and the 170426 t. p. 682125 

square of the second term, and 

add these to tbe trial divisor as 

a eorrtelion to obtain the true divitoT, 1450. We then mnltiplf I4SS 

by 4, and Bubtnict and bring down the next period. 

We then, to find the next <t- U diaitor, take the tquare of the laU 
term, wbicU is J6, and add it 'o the previouH trot diviior and the (iM 
eoTTeetiom (which were added to the previous trial divisor), aad we 
have 1738 as the next trial divisor. i 

Then to find the true dinior, we add 8 times the product of tbe \ 
last term of the root into tbe previous part of the root, and also the ' 
B<)uare of tbe last term, aud have 170435 for the true divitor. Uul- 
ti plying bj 5 we have 883135. 

MoTX.—No mle need bs glvea for tbe metbod, as It iB merelv a inridlfl»- 
tloQ of tbe pre.lqiia metEod. Tbe true ilivUcT In oblnlncd exuotly u 
berore; tbe abbravlatloa la obtitlnlug the triai dfviior 1b easily remom- 
bared b/noUolnK that It equals Uie touare o/the taitlertn, plus tbe Enu 
tUvitor. ploa tbe eorrBortonmaed In flndlng tbal divisor. 

The method ia indicated in the following formula: 

1. TbUK DmSOR^TRl*!. DlVlSOR+PKODrCT-fBqTJARB. 

3, Trial Divisor— sqn a rb+Trob DiviBOH+coKRECxicnri. 
The method is readily explained either b; the blocks or tbe alge- 
braic formula. 

2. Extract the cube root of 105154048. 

OPERATIOIT, 

Soi-nTiOB.— We find the first 
term of the root, the first tnal 
divisor, and the true divisor, as 
in the ordinary method. 

Then to find the next trial dini- 
tor, we square the 7, and take 
the sam of this jfKdre, tbe true 
dinitor, and the torreetion to the 
pretit/ut trial dmitor. We find 
the next true dintor as u 



48 — , t.d. 



10S-lM-04B(in, I 

64 ■ 

411H 



ordinary method of onba root. 



005534 T 



ISSIM 



^M IHOBT METHOD OF CUBE SOOT. 

t. Extract Um cube root of lt5r9!)73B417. 

SoLcnoK.— W« find Una otkratiox, 

first term of Ibe rool. the l-tS-T^'IM'^ 

first trial divUor, x 






a the 



geaenil rule. 

To find tbe MO^Tui trial 
dinitor, ve take Ihe «uin 
of tbu »qifiT» of 2, the true 
disitoT. aud the preTtoos 
corrtttioti, and we have 
8113. We find the next 
true dimtoT by adding the 
usual atrrectiom to the trial 
divisor, and have 820506. 

We find the third (rial 
dnUoT by taking the »wn 
of the square of 6, the pre- 
vious true divitar, and the 
eorreeiioni, and we have 
830038. We find the uart 
tnut dieuor as before, etc. 

Extract the cube root of 



30 



td. 



8U2 — , td. B172738 

936 U, 

sa-l 



~,t. d i34giS0U7 



4, 1232G391. 


Arts. 231. 


». 


63.t839.779. .Ana. S6.0. 


S. 34966783. 


J.ns, 327. 


10. 


16348384872. Am. 2688. 


6. 4I0es625. 


Ans, 345. 


11 


8427391i87fl. .^tw. 2086. 


7. 27n6780S. 


Ans. 652. 


12 


4.0806-59102. ^n».1.6fl8. 


8. 1B79030904. 


Ans. 1334. 


I» 


I6503.4673H8. ^h*. 2B.4e. 


^^^-VoT otnec 


methods o(u.rtv 


°""« 


cube rool,iee Brooki'i KlgSt 



APPLICATIONa OF CTJBE ROOT. 

649. The Applications of cube root to proUemH in- 
volviog geometrical volumes, ttuub as cubes, piirHlliilu[iii)i>- 
doas, spheres, etc., are esteasive. 

650. The Edge of a cube is equal to the cube root of fU 



WKITTKM EXEBCIKEK. 

1. What are the dirncoHiunH of m cabickl chest wbieb alull 
conUio 64000 cable feet? Ant. id ft. 

t. Required tbe DDinber of eciaare feet in ODe (m« of a 
cnbic»l block wboae coDtenU ve 405',!24ca. fL Ant. MIC. 

t. What IB the eutire kurfww of ft cube wbOM aUeU 
contenta are 91135 nibic CMt? Jtu. ISIM«^ K. 
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8fi6 BORHAL UNION ARITBMBTIO. 

1. Wbftt is the vdge of » cube wbicb ehall contain as moch 
KB a solid 20ft. 6iu. loag, 10ft. 8 ia. wide, aud 6ft. din. 
high? Ans. 11.4 ft.— , 

«. What is the depth of a cubical cist«rn which shRl] 
conUin 200 gal. (231 cu. iu.) of water? Ans. 35.9 in.— 

6. A farmer had a cubical bin which coDtained 60 buah- 
e\» of grain j what was iia depth ? Ans. 3.962 ft+. 

7. What would it cost to plaster the bottom aad sides of 
a cubical reservoir which contains 100 barrels of waier, at 
K cents a square foot? Ans. $16.y5. 

SIMILAR VOLUMES. 

051. Similar Volumes are such as have the same shafW, 
bnt differ in sizie; as, cubes, spheres, eu:. 

65S. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc 

4153. The Principles of similar volumes are deri*^ 
from geometry. 

PBINVIPLES. 

1. Similar volumes are lo each other as the cubes of thfir 
Uke dimenxiona. 

2. Like dimensions of similar volumea are to each, othfr 
u the cube roots of those uolumes. 

WRITTEN EXEBCUBft. 

1. A man has two balls, one 6 in. in diameter, the oth^i 
8 in. ; the first is how many limes as large as the second J 

Solution. — By the principle above operatios. 

we have lt.e projionioD lat:2»l:: 6' ; 2'; j^t . -^l ; ; fli . j. 

uid aince ihe ficHt term equals the 2a 1=, — advftii 9itv" 

Wrm muHiplied by the rlSo of the 3d irt = Mx^ ~ 

10 the 4th, we hitve lat tenu =2il lerm 

maltiplied by the ratio of 6' to 2', 

which is 2d tsrm x f!)', or 2d X3', or 2dx27. Hence Urn fc* 

if 27 limee ss large as die BeconiL 

i. Required the relation of two cubes whose dimenriou 
are 3 in. and 15 in. reapeciively, Ans. 2d is 125 times 1st. 

3. If a ball 3 in. in 4\itQe\ft't -wftX^Xi ^ -^xiadft, how much 
'ill tt ball 4 in. in d\a.me\ftT weSftVI Ai»*. "L^X^i. 
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4< If a cubical box 4 ft. loog, bold 61.43 bu. ofgraiu, how 
mach will a cubical bos (> fi. loug bold i* Ann. 173.58 bu. 

ft. If a haystack 12 feet in diumeter coataiu 15 Iouh, what 
ie the diame'-er of a eimilar stack of 120 tons ? Ans. 24 ft. 

6. Ifaman 5 ft. hiijh weigh 150 lb., what id the weight ol 
a man of Biinilar build whose height ia 6 ft? Ana. 259^ lb. 

J. The Buo 16 886680 miles in diameter, and the earth 
7912 milea; the Bun is how many times as large as the 
earth? ^nx. Abouc 112^ 

8. There are two balls whose diameters are respectively 
3 in. and 4 iu. ; what is the diameter of a ball whose coatenia 
are equal to them both ? Aim. 4.5 iu. nearly. 

Sua. — Cube 3 anJ 4, lake ihelr Biini, and llien cumiiare lliia with eitliei 
' tlie gtvKa b.illa. 
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HIGHER ROOTS. 
094. Any root whose index contains only the factors S 
or 3 can be extracted by means of the square and cube root 
according to the followiug principle; 



A root of a nwnbtir equals a rod of a root of the nuviber, 
which the product of the indices of the two latter root* 
equali the index of the former. 



Since the arjiiare of the cube of a mil 
the •ixth ruul uf a tiuiuber e<|Uals the at 
the number, and the same la true in aur o 



1. Gstract the sixth root of 4096. 

SonrrioM.— To fiml ilie aiith root of 4098 we firel 
root, wbicli me find Ui be 64, and then tind Lhe cube re 
1. Hence the sixth rcMJt of 4096 b 4. 

Required ths value of 

8. 4^6257 Ans. 5. 

S. ■8'm Ans. 3. 

4. ^20136. Ans. 12. 

NoTB —fi.r ■ ^ueral rule of Evolatkon aee Broolia' i H^a^er AtUIwhm 
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SECTION XI. 
SUPPLEMENT. 

The SnrPLKueiai oontaine additional matter foradvanoed rlnnnn* 
It may be omitted in scliools reiiulring a shorter oonrse, or BDoh 
parts of it miiy be studied as the intoreata of the pupils indicate. 

AS5. A Series ia a Buuceseion of nuuibera, each deri»eJ 
from the precediug by Bome fixed law. 

656. The Terms of a series are the numbers whicb 
compaee it. The Exiremen are tbe Bret and last terme; 
the MeaiiB are the terms between tbe extremes, 

657. An Ascending Series is one in which the terms 
increase from left to right ; a Descending Serien is one in 
which the t«rms decrease from left to right. 

ARITHMETICAL PROGRESSION. 

65S. Ad Ahthmetical Frogfresslon is a series of num- 
bers which vary by a common difference; as 3, 6, 7, 9, etc. 

6AO. The Common Difference is the dilTerence betweet 
any two consecutive terms ; thus, in the above series the 
common diCTerence is 2. 

660. The Quantities considered are fire, any three of 
vbich beiog given, tbe others may be found. 

QUANTITIES CONSIDEaED. 

1. The first term. 3. The common difference. 

8. The last term. i. The nuin1>er of terms. 

5. The sura of all the terms. 

CASE I. 

661. Given, the first term., the common differenet, 
and the number of terms, to find the last term. 

The first term \b S. \\ie cotnTnoTi i\^«iftttoe 3, tai mm- 
tr of terms 10; required \.\ie\aeS.\ 
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Homrroif.— The 6rat [enn is 3, the see- operattoh. 

Bad term equaU 3 plim onrttlie oonimon 2d = 3+B =6 

difierence, the third term ei|uiil5 3 piua 3d ;= 34-2 X 2 =: 7 

iMiee the common difference, etc.; hence 4Lh =3+2x3 = 9 

the tenth lenn equals ihE Bret term plug Iienoel0lh=»4-2x9=21- 
MiK tim«e the commoa diSerence, which 
«qu>ls 34-2x9 = 21. 

Bole. — The last term equals the first term increaaed In/ 
he common difference multiplied by the number of temt 
less ojte. 

NoTB. — III ft descending scries we must subtract Instead of sddlnfi. 

£. GiveD the Brst term 4, the common difference 3, to Rnd 
the 12th term. Arts. SI. 

8. The first term is 3, the common difference i ; what is 
the 22d term.!' Aiis. 87. 

4. Required tbc TGth term of a descending series, the Ist 
term being ^0 aud ooininon difference f. Ans. 30. 

6. A man bought 50 ynrda of mnslin at ^ cent for the 
Grst yard, I cent fur the Eecoud, 1^ for the third, and so on; 
what did the last yard cost? Ans. 25 cents. 

6. The amount of |100 at 5 per cent, for 1, 2, 3, etc., 
years, is respectively |105, $110, (115, etc.; what is the 
amount for 26 years ? Ans. |225. 

CASE U. 

6GS. Oiven, Clie last term, llie common difference, 
ami the number of tertns, to find the first term, 

1. Keqnired the first term, the last term being 4], tha 
number of terms 20, and the common difference 2. 

SuLunoN. — From tlie rule in Caue 1., we opkkation. 

have 41 = Ist tenu + 19 limea 2, hence we 41 ^ igj + 2 v 19 
find first term =41-19x2 = 3. lal = 41 -2 x 19 -S. 

Rule. — The first term, equals the last term, diminished 6*/ 
the coimnon difference multiplied by the number of termt 
lesa one. 

f. Required the first term, the last term being 95, com- 
mon difference 6, and number of terms 18. Am. 10. 

8. A woman bought 2!> yards of muslin at the rate of 96 
oeata for the iasi yard, 24^ for the next Ui t\ve XweN., wA *a 
oa, I'/iai .lid the first yard cOBt! Ans. \'i ws^^^ 



IXUMBTIC. 



4. A man traveled for 10 days, traveliag 2^ miles fuithei 
each day, aud oq the last day he went 32^ mUes; Low fu 
did he tmvel the first day ? Ann. 10 mUea. 



6S3. Oiven, tlie first term, tlie last term, and Uu 
number of terttut, to find the common difference. 

1. What is the commou difference, if the first term is T 
the last 799, aad the number of terms 100 1 

SOfcunoN.— Bj Case I. we have 799 = 7 opbeatios. 

+ (B9 liiaea l!ie oomnuwi rfifereiKe)/ liencethe 798 = 7-1- ug v (ilS. 
tammm digeraux equals (799 — 7)h-99, 
whidi equds 8, diff.^ 



_799- 



kf 



Rule.— r*e common difference equals Ike difference of 
Ike extremes divided by Ike numher of terms less one. 

3. What is the commoQ difference, if the first term is 4, 
the last 76, and the n amber of terms 35 7 Ane. 3. 

8. The amount of $100 ai 5% ior 25 years is $225; what 
is the annual interest ? Ane. $5. 

1. The youn^st of LI cbildreD is 26 and the oldest 46 
years old, their ages being in arithmetical progresaion ; what 
is the common difference of their ages ? Ans. 2 years. 

CASE IT. 
tt04. Given, the first term, the hutt term, aud tki 
common difference, to fitut tlie number of tertnih 

1. What is the number of terms, if the first term is 100, 
the last term 8, and the common difference 4 7 

Sotcnotf. — Bj Caae II. we have 100 ^ 8 operation. 

+ No. of lerina— 1) x4; froQi which we 100=84-(»-l) x4 
littTe(No. (.fWrrofl-l)>C4 = I00-S;aDd (it_n>^4= 100--8 
No.of terms — l = (100-S|-^4,orNo.of ^ {m — K 

t^m8=(100-8)-=-4 +I=a4. « = —_-" 4.1 = « 

Rule. — The number of terms equals the difference betiotn 

the exlrejnes divided by Ike common difference, plua one. 

1. What is the number of terms, if the first term is 6, tha 

lABt 397, and the common d\SCTeB.>w. "; X An&. 51. 

». In what time wU\ ^iOft at % v« w>w..»Haj\ft\«y«Ml 

ionnttol344? t'^*.VL'i««* 
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1. A laborer received 75 ceols the first day, 85 oeoW th» 
Mcoad, aud bo ou till be received |3.75 a da; ; bow m&uj 
dajB did be work ? Ann. 31 dayn 

CAtiK V. 

665. Givnu, the first lei-in, tim lout term, and th4 
mtUHber of te-rum, to find the nam, of the ueriea. 

1. Given tbe first term 2, the last term 18, and the nom- 
ber of terms 5, to fiud the sum of tbu terms. 

SoLCTiOH.— To derive Ihe opebatiom. 

rule, we find by Case m. Iho g^^ 2+ 6+10+14+18 

cummon difference to be 4. Sum = 18+ 14+ 10+ 6+ 2 

WrjLiiiBtJiBserieamilsnaluriJ, ■ — — ^ — 

and ili^ in »B inyertedorderl 2 X Sum- 20 + 20 + 20+ 20 + 20 

weUiltelJiieBiimofiJietwoHerita, 2 X Sum — 20 X 6 = (2+18)x6 

nut] we luve CvuM (A« (um, equal 2+ JS 

lo 20 uken 6 limea, ihai is, Sum= — ;r — X6 = 50 

(2+18)X5; Leuce, tlie Bum ^ 

equals j of (2+ ISJxa, which 

e<|UaiH&0, >low(2+ 18} ia (be mm 0^ the atrema, and 5 is ihe mmibrf 

1^' ferns 1 beoce we have ihu fuUowing 

Rule. — The mm of an arithmetical aenea equals half the 
»u,m of the exlriim£» mulupiied by the number of terms. 

S. Tbe first t^rm equals 3, tbe lust term 65, and oumber 
of leroks 20 ; required tbe sum of tbe terms. Ana. 680. 

5. Uow far can 1 walk to 8 days, going 25 miles tbe first 
day, aad iacreasing tbe rate 4 miles a day? Ant. 313 mL 

4. A mercbant paid 2 cents for the Srat yard of cloth, b 
for tbe eecoad, 8 for tbe third, etc.; how much did be pkj 
for 15 yards f An*. $84.75. 

6. How many strokes, beginnlDg at 1 o'clock, does tba 
hammer of a clock strike in 6 hours? How maay ia IS 
hours? Ana. 21; 1& 

ft. 100 apples are placed in a row 2 yards apart, tbe Itrat 
being 2 yards from a basket ; bow far will a boy travel, 
starting from tbe basket, to gather tbem singly into tbe !!■» 
ket? Ana. II mi. l&2rd. 4yd. 

5. A body will fall J6,>, ft in 1 second, 3 times as farth* 
next, 5 timea at hr tb» tbird. etc.-, bow tu wXW \X \>^\ ~\% ^ 

An.. WHO. W»^T^ 
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GEOMETRICAL PROORESSION. 

066. A Geometrical Progression ia & aeries of onm 
berewhich vary by a oommou mdtiplier; as, 2, 6, 18, 54, etc. 

667. Tbe Eate or Halio ia tbe common moltiptier ; thnB, 
In the above seriea, tbe rate is 3. 

66S. Iq aa Ascending series, the rate ib jj^'^ater than i 
anit ; in a Descending series, the rate is leas than a tinit. 

660. The Quantities considered are five, any three of 
which being given, tbe others may be fouod. 

QtlANTJTIEH OONSIDBEED. 

1. The first term, 3. Tbe number of terms, 

2. The last term, 4. The rate, 

5. Tbe sum of tbe terms. 

CASE I. 

6T0. Given, ttie first term, fht' rate, and tlie nunt- 
frer of terniSf to find the last term. 

1. Tbe Qrat t«rm equals 2, tbe rate 3, and the aomber of 
terms 8 ; required the last term. 

SoLOTioH.— The 2d lerm eqiiats operation. 

2x3; tlie3dterm©quaU2X3mul- 2d = 2x3 

liplied hj 3; or 2x 3', which h 3J ^= 2 x 3* 

the tal lerni inio Iho aeoond power 4th ^ 2 X Jt* 

of ihe ralejthe 4lh term equaU hence 8th = 2x 3' = 4374 

2x3" multiplied hj 3, or 2x 3' 
whitji is die Ist term into the 3a 

|K>werof the rate; hence the 8th term equals the first term iDlatheTIt 
power of the rate, or 2 x 3', which equals 4374. Hencie the 

Rule. — The last term equals the first term muUipliedbii 
thf. rale raised to a power one less Oi an the number of IrriM- 

Note.— The table ofi'nniiKiunillnlerPBt, Art. 511, can be derived frnnilbli 



^ 



i. The Brst term of a ^ometrical series is 3 and the rata 
2 ; wbat ia the 10th term ? Am. 1636. 

S. The first term of a dusecudiog series is 64, and the rats 
IB ^ ; wbat ia the \ttli Vermt An». y^ 

4. Tiie first term oT a,BeT\eftSa^\%'V.'0&ft'w^feN».V,tW!j^ 
iitfa term. 
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&. The Srst term of a geometrical eeries is I and the rat« 
S i what IB the 30lh term ? Ann. 536870912. 

6. The Gral term of a jfeometrical series is 1 and the rate 
3 ; what is ihe 21st term? Ans. 3*86784401. 

7> A merchant dflibles his capital every 4 jr.; if be begins 
with $6000, how much has he at the end of 16 yr.? 

Ans. $80000. 

8. A man bought 30 boraes. agreeing to pay for them all 
IS much as the last horse would t-ost, at the rate of 2 cents 
for the first, 4 cents for the sei:oud, 8 cents for the third, 
etc.; what did they cost? Ans. $10485.16. 

CASK II. 

071. Olven, the first temi, the rate, und the Uut 

term or number of leriuji, to find the sum of ilie terms, 

1. The Qrst term is 2, the rate ia 3, and number of terms &; 
required the sum of the terms. 
SOLCTIO N . — W riling 



UieMn^eivresamgthe Sum = 2 + G+ 18+ 54+ IW 

8uni,and Uieo mulljply- Sumx 3= 6+ 18+.t4+ 16^ + 486 

ma bv Uie rale anil [ak- ■ ; — - — -^ ■ 

ing l£e difference of tlie twice the Bum= ^Izl 

two Beriea, we have toiM 8um= „ =242, Am. 

the aaa equals 486 — a, 2 ^ 

and the aum equals \ of 

486 — 2, which ia 242. In thu solution we obaerve that 486 lb Ihe Ian 

term, muttiplied hj the rate, and that tbia is duninisbed bj ibe first lenn, 

and the dinerence divided \ij the rate minus one ; hence we have the 

fbllowiog 

Rule. — To find the sum, multiply the last term by tht 
rale, eublracl the first term, and dimde the rem,ainder b*f 
the rate diminished by unity. 

NoTB. — In » decrcftsdii? series we subtract the last tenn multiplied bj 
Ihe rate from the Qrst term, aud dMdeb; 1 minus the rate. 

9. The first term Is 4, the rate 5, and the last term 500; 
reqaired the sum of the terms. Anx. 624. 

8. The first term of a decreasing series is 64, the rale J, 
Ibe last term 2; what is the sum? Ans. 126. 

4. The first term of a decreasing series Is 243, the rale J; 
what is the sum'of 5 terms? Am. S6^ 

5. A man imaghi I 3 yards of clovt, RUVTUt \ ^•»Q\.^w ■^i* 
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first yard, 3 cents Tor the second, 9 ceDta for tbe third, etc. ; 
how much did it cost? Ari^. «2<J5: 2U. 

i. A mother gave her daughter 1 cent at birth, doubliog 
it on each succetiding birthday ; how much was the daughter 
worth when she became 'ilyr. of age?* Ane. |2Ut>71.&l. 

7, A lady thinking $1^ a yard too much for a silk dresB 
Dcutaining 15 yards, agmed to pay 1 cent for the first yara, 
3 c«3tB for the second, etc. ; which price was tbe greater and 
how much? Ans. 2d, $717^2.03 more. 

8. A man wishing to buy a horse, refused to give $250, 
bat agreed to pay I / for the Ut nail in bis shues, 2 f for 
the 3d, 4 / for the third, etc. ; what did the borse coat, there 
being 32 nails in his shoes? Ans. $42949BT2.9d 

INFINITE SERIES. 

672. An Infinite Series is a, scries in which the uam- 
ber of terms is infinite. 

673> In a descending series of an infinite number o 
terms, the last term becomes so email that it may be cousid- 
ered zero; hence the above rule becomes 

Role. — The sum of an infinile aerien equala the fimi term, 
divided by a unil tninuit Ike rale. 

1. What is tbe Bum of tbe infinite series l,i, i. |, eta 

Solution. — lo LiiU series ihe firei optiRATiON. 

[ltui is 1, and Uie rule i, and Llie lull i j 

lerm ia regarded as lero; hence we linve Sum = ■;=-j=SV A* 

the Biiiu uf the seriea equal U) ] <!lvide<l i I 

b^ 1 — J or 1 -r- J, which if 2. 

2. Sum of the infinite scries f ^, ^, ^, etc. f An*. 1. 

3. Sum of the infiaite aeries Jj, J, ^, ,>f, etc, 1 Ana. i- 
1. Sum of tbe iutinite series \, \, ^, ^, etcT Aig \. 
&. A ball falls 8 ft. to the Qoor and bounds back 4 fc, Iben 

falling bounds back 2ft., and so on; how far will it mora 
before coming to rest f Ans. 24 feel. 

6. A bound and fox, 10 rods apart, run so that when tba 

hoaad runs 10 todslbe ^ux Tan* \ tui,ftw:-, bow fitt will 

B houud run to ca\£b t\iB ^oil A-M.\\\-wfc». 
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^m ANNUITIES. 

^B 674. An Annuity is a sura of moDey to be paid annuallj', 

or at sijme otlier regular intervat of time. 

675, An Annuity Certain begini and ends at fixed 
times. A Perpetuity ia an annuity which continues for ever. 

676, A Contingent Annuity begins or ends with some 
uncertain event, such as the birth or death of odb or more 
persons. 

677, An Immediate Annuity begins immediately. A 
Deferred Anniiity, or Annuity in Reversion, begins at some 
future time. 

678, The Forborne, or Final Value, ia the sum of the 
amounts of all the paj'nicnts on interest from the time each 
is due to the end of the annuity. 

679, The Present Value is such a sum as put at inter- 
est for the given time and rate, will amount to the final 
value. 

680, Annuities are estimated at both simple and com- 
pound interest. We will give two cases under each. 

NoTBS.— 1. An Aiinully Is u perioaioil incooie. Suoi ineomen oiny be 
Beoiirea by Hie purmenl of a certain Bum of money. Tbey may be ob- 
tulnoll of Truil Companiei. It la ■ popular form o[ InveBtmeut Id tbe 
National Rebcof EDgland. 

1. Tbe adTuntage of sucli an InveBtment la tbatn larger rats at Interest 
■■ rcculved. aioce tbo capllul larestetl la not to be returned. An oM iier- 
■on miiy reoelTB a very bigb rale on Bucb an InveatmenU 



ANNUITIES AT SIMPLE INTEREST. 



681. r<* fl*^ '^ atnount, or final value of an an~ 
uuiti/ at Kimple interest, 

]. What will be the amount, or final value of an ajutuity 
|f $200 in 5 years, at 6 per cent? 



1 
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SoLcnoH. — If left unpaid anlU 
the end of 6 jeara. Iha last paj-meni Lgg[ ^^ 
will be (200 vitbout interest, (be s'XMO.c-ufi 

4tli p»rment will have become »200 S lun = *-'" + *^ j( 
pjiu the interest for one fear, which -^ 

a $213; the 3d paTment will have 
become $200 plot the interest tor 27r^ which ia$S24; ihe2dpavmait 
1236, the 1st pajment, $248, and the Bum of iheee payments will be tha 
final value or smount, which we find is f 1120. These sums Torm an 
arithmetical serite, of which the first term is the annuity, $200, the com* 
■Don diflereoce is the interest for 1 jear, the number of Lertns ia the time 
in jears, and the bijiu of the terma ia the final value. Hence we 
the fu Hawing 

Rule. — Take the annuity for the firist tervi, the interest 
for I year for tha common difference, and the time for 
number of termji; find the last term and then the sum of 
the terms; this sum wilt be the final value. 

NoTK.— When ttie pg.;iieiits are made seml-annaally, quarterly, etc, 
(he number of such peiicMie will be tbe number of terms, aud Che Interest 
<br Bucb time will be tbt common dUference. 

WRITTEN EXEBCISE8. 

2. An annuity o^ $400 was unpaid for Tjr.j wiml wa 
then due, interest *t 6% ? Ane. |3304. 

3. An annuity of $600 was unpaid for 5yr. ; what was 
Inen due, interect at 4 per cent. 7 Ans. $3240. 

4. What is the final yalue of an annuity of $580 for S/r., 
it 5 per cent, f Ans. $5453. 

5. A boui;ht a house for $4000 aad agreed to pay $500 
aunualiy ; now if he neglects to pay what is due yearly, 
what will bo the sum due at the end of 8 yr., interest Gf^F 

Ane. $4840. 
CASS II 
682. To find the prenetii value of an annuUtf tti 
niinple interest. 

t. What is the present value of an annuity of $200 for 
4 yr., at 6 per cent. 7 

SoLCTlON. — .Since the present worth 
of an annuity is the prc^nt worth of Fin„] ,alue = $872 
the final value, we Srat hnd the final $872-^1.24 = 1703.23 + 
_. It.d by uase 1., and liien find the pres- 
orlb of this bj ket.. «6. 'tVa 
Valae we find ia t81i, ani \.tie ¥^»«e.V ■jui.'aft cl t$S\t.Sa^<UA 
bav« the foUowinsi 
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^^ Rtllfli — Find the final value of the annuity by Cage I., 
mud then find the present worth of thai sum 

WRITTEN EXERCIHJGK. 

2. What must 1 pay for an anaiiily of $400 for d yr., it 6 
per cent. ? Aiig. $2076.92. 

S. What is the present value of an aiiimity of (800 for 
10 yr., at 6 per cent. ? An«. $6350. 

4. I have an annuity of $750 to run 12 yr., at Sfc ; what 
ia its pfetjent value t Anx. $6612.24. 

5. A rented bis hoase for $80 a quarter ; what sum paid 
at the beginning of the year would pay it, interest at S per 
cent? Ang. S305.19. 

Note. — Since the atnounte foroi unarlUitneticil Belies, the time, ral«, and 
jearl; puymont niaj be Ibund tjy the illfferect caeea under Arllhmetlcal 
ProKreudou, aud It is therefore imiieeeBsiirj to treat them separate!; here. 

ANNUITIES AT COMPOUND INTEREST, 
6S3> Annuities are usually reckoQed at compound inter- 
est instead of simple interest. 

CASE 1. 

6S4. To fltiit the final value of an annuity certwin at 
otnpautul Interest. 

1. What is the final value of an annuity of $300 for 4 yr., 
at6%r 

SoLCTiotJ.— At 6« $1 gives an opebatioh. 

annual income oft.06,lienceio give 300 — .06 = $5000 

^mee in 300, which U $6000; and __™ 

if lh« auiuil; remains unpaid for 4 $1312.385 

VT. Bt6ife,the amount due will be 

ihe compound interest of J5000 for 4yr. at6^, which we find it 

II312.S9. Hence tlie l'ulli>wlng 

Bole. — Divide the annuity by the rate, and find the com- 
pound intereat of the quotient for the given time and rate. 

XoTKB. — 1. Use the table, Art. 511, for finding the compound Intereul. 

2. An anDoltf at compound Inlereat Is reailj a geometricgl progreuioli, 
the periodical payment being the ^rM Isrm, 1 plus the late per cant.. ttM 
rale, and the final value the i-utn of the uriei. The eiamDlss vmdu «&£& 
case couJ'I ihcrufore he solved by Cage II.- lu GwinieWtii tto^jw^w.,^ 
marh work IK aaval b; udne the table of i ~ ' 
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WKITTBH EXEBClBEfi, 

2. What is due me on au aaauitj of 1250, uapaid for 6 7T 
Bt 6 per cent. ? Ann. IIIOO.IS. 

t. What is the final value of bji annuity of (360 for 7 jr., 
M 6 per cent. ? Atxs. $3021.18. 

4. Ur. B pays (40 a year for cig^arB ; how mnch more 
would he be worth at the end of 20 years, by inveEliag thir 
Bum at 8 per cent, compound interest ? Ans. 81330.48. 

i. Mr. A put $1'20 inaBaviagshank od thedB.y hi9 daugh- 
ter was 10 years old, and the same sum ou each Bubaeqaent 
birtbday ; what will the daughter be worth when 21 years 
old, compound interest 6 per cent, t Ans. tlS04.39. 

CASE U. 

S&3> To find the present vaiue of an annuity cer- 
tain at coinpounU interest. 

1. Wbat is the present value of an annuity of (300 for 4 
yr,, at 6 percent.? 



1 



SoLimoM.— The Gual value 
of ibia annuity, as foil ad io Cose 
L, is (1312.89, imd the presenl 
worth of this earn ia tlie present 
worth required. The CQm- 
poand amount of fl for the given rate and time, as given in the (able, 
Art.Sll, a 1.2tt2477, hence the present worth ortheaiunis Jl, and the 
present worlh of $1312.39 ie as manv timea $1 an $1.262477 U codUuuoI 
tlmea in $1312.38, which ia $1039J)3, Hence die following 

Bnle. — Piiid the final value as in the preceding cage, ani 
divide this gum by the amount of %\ aX compound interetl 
/or 0>e givien rate and time. 

WRITTEN EXERVIVBB. 

2. What muBt I pay for an annuity of (fiOO, running 8yr., 
kt 6% comp. int.? Am. $3735.88. 

S. Find tbe present value of an annuity of (480 nuaiag 
lOyr, at ^% comp. int. Ans. 13220.84- 

4> A can rent his house for |450, payable at the begtn- 
ain^ of tbe year, or $120 payable quarterly; wbicb 18 tin 
L more profitable, mouej 'Hoxxt 8 ijer cent. ? 

A,-M„ 14, «6.9a. 
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S, B bought a houae for {6000 down, or equal instill] ments of 
$1200 a year, for a yr.; which Ib the better for B, money being 
worth 6percent.? Ana. 2il.»99.2I. 

NOTX— roT a fliiJer JlacaBglon of AnmilliBs s«e flrootj'i Bigher AritK- 



■ * PAKTITrVE PROPORTION. 

"^686. Partitive Proportion is the process of separeting a 

□umber into parts wliich bear certain relations to each other. 



687. There a 


e several cases arising from the various rela- 


tions which may 


exist between the parU iuto which a number 


in divided. 




Nont-Tha metbo. 


ofaolutlUQ 1" analytical, uuanorulo need bo giT«n 




CASE r. 


688. TAen o 
tlmn (inothnr. 


He one part is a wimUtyp more or less 




MBNTAL BXERCIBRS. 


1. ThoBurooft 


wo numbers is 4S; and Dicir diflerence 0; what 



G theu 



nbei'B ? 
, — Sluoe iholr flllTDreiioo is 8, the leea p'. 






o such parts that one shall be 7 



18. Hud the groBter'i 

2, Divide the number 45 
less than the other. 

I. James and Jocepb each esmed a certain sum of money, and 
James receired fa as a Chriatmaa present, when together they had 
|35 ; how much Imd each T 

4. Mary and tjuaau hud eath the lame number of peatbeB, but 
Mary having eal en 5 of liels. they together had 15 IcSl, bow many bad 
each at Grat "! 

WHITTEK EXERCIHES. 

I. William ind Ucorj hare 693 oxen; how maay baa 
sub, if William has 57 more than Henry ? 

SOLVTION. — By llie condilinns of tlieprob 

eiiua^lj Wil- H'8 + 57 



a 



2 U'b- 



I, Henry's number ji 
liara'g miiuber, wbith, added to Uenry'i 
number, otuhIb two iJniea Henry's numbir 

plus 67, which equals whai they both have, " ij-, _ 31 j 

M 003 i if twioe Heory'i number, plus 57, Wsa~37I 

Suals 693, twice Henry's number equals 693 
nuB 67, which equals 636, and once Uenrj's number etjuals j cf 
which b 318, «tc 
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2* The number of ebeep and cows belonging to a droves 
equals 427, and be has 125 more sheep than cows; how 
many has he of each? Ans, Cows, 151 ; sheep, 276. 

ft. The sum of two fractions is •J4-?, and their difference is 
^ ; required the two fractions. Ana. ^ ; ^. 

4. Charles and William bought two houses, for which 
they paid $8976 ; but William's house cost $758 more than 
Charles's ; what was the price of each ? Ans. $4109 ; $4867. 

6. Mr. Jones, by his will, divided $10000 among his three 
sons ; to the eldest he gave $500 more than to the second, 
and to the second $1000 more than to the third ; what did 
each receive ? Ans. $4000 ; $3500 ; $2500. 

CASE u. 

689. Wlieti ofi€ part is a nutnber of thnes another » 
or a fractional part of another. 

MEHTAIi EXBBCISES. 

1. Divide the number 24 into two such parts that 8 times one part 
shall equal the other. 

Solution. — By a condition of the problem, 3 times the first part equals 
the second, which added to the first, equals 4 times the first, which equali 
the number, or 24. If 4 times the first part equals 24, once the first part 
equals ^ of 24, or 6, and 3 N'mes the first part, or the second part, equals 
3 times 6, or 18. 

2. John has 5 times as many apples as George, and together they 
have 36 ; how many has each ? 

3. A tree was broken oft' by a high wind so that the part standing 
was i of the fallen part ; if the whole height was 60 feet, what was 
the length of the parts? 

WmiTTEir EXEmCISES. 

1. A and B together have 2538 acres of land, and B has 
5 times as much as A ; how many acres has each ? 

Solution. — By tlie conditions, 5 times A's num- operation, 

oer equals B's number, which added to A's number A's-|-5A*s=2538 

equals 6 times A's number, which equals 2538 g ^»g __. 2538 

acres ; once A's number equals ^ of 2538 acres, or j^>g __ 423 

423 acres, and 5 times A's number, or B's number, B's = 6A*s^2115 
ecjuals 5 times 423 acres, or 2115 acres. 

2« The cost of a horse and harness was $328 ; and the 
horse cost 7 times as much as the harness ; what was the 
cost of each ? Ans. Horse, $287 ; Harness, $41. 

3. A vessel and cargo, insured for $75,800, were lost at 
«ea ; what was paid on each if the cargo was valued at ^ aa 
much as the vessel ? Ann%. ^\^A^^ \ ^^'^v.^a. 
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4. A, B, and C gained by a speculation $11480, of which 
A*8 share was twice as much as C*s, and B's 5 times as much 
aa Cs ; how much did each gain ? 

Aru, A, 12870; B, $7175; C, $1435. 

CASE in. 

690. WTien a number of times ofie part equals a 
nutnber of tintes atMther part. 

MEHTTAI^ EXEBCISES. 

1. The sum of two numbers is 32, and 5 times the firat equalt S 
times the second ; what are the numbers? 

Solution.— Since 5 times the first equals 3 times the second, once the 
first equals ) of the second, which, added to the second, equals | of tlie 
second, which equals 32, hence | of the second equals ^ of 32, which Is 4. 
and the numbers are 20 and 12 

5. Jane has 10 plums more than Mary, and 5 times Jane's number 
equals 6 times Mary's ; how many had each ? 

3. Two-thirds of John's and William's money is $00 ; aod 4 times 
John's equals 5 times William's ; what amount had each ? 

4. Four-fifths of the height of a tree is 80 feet, and 7 times the 
part below the first fork equals the part above it ; what is the length 
of the two parts? 

WBITTEN EXEBCIfftEH. 

1. A and B together have $630, and 5 times A'h ftharo 
eqaalB 4 times B's share ; how much has each ? 

SoiiUnoN.— Since 5 times A's share equals operation. 

4 times B's, once A's share equals ^ of B's, B's4- i of B'h=$630 

and adding to B's, we have f of B's, which f ^^f jVgss 6<^ 

equals wlud both have, or $6.'^ ; hence I of I ^.f ly^ s- 70 

Wb is $70 B's is $350, and A's $280. ^ jVh ^ 3.00 

A's= 280 

2. Two partners gain $7560, and 4 times the share of the 
first equals 5 times the share of the second ; required the 
shure of each. A tim. 842W ; 83'^.GO. 

5. Martin and Nelson bought 84o0 acrf* of Micliigan 
fvoodland; how many did each own, if 6 iitiK^, Martiii*h 
equal 7 times Nelson's ? A n«., M V:, 4oo0 ; NV, *'/.m. 

4, Mr. Judson shipped Uj niarket 2'>4 buKhc-lK of ojjtu and 
oats ; how many busheL; of each did he hhip if 5 Uuk:-: the 
quaDtitj of 00m equaled 8 tinieii the r^uanttty of <iatii'< 

An*. 144 bu. coxi^-, V^n\<\^. *f5?A. 
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S. An Illinois Tarmer raiaee 2!iOO busbele of corn i 
wheat, and 4 limes ibe quantity of corn, + 500 bushels, 
equals 2 times the quantity of wheat; what was the quan- 
tity of each ? Am. Corn, 750 bu. ; wheat, 1750 bu. 

CXSS IT. 
6BI( When a fractUntal pari iif one part equalt a 
fractional part of another part. 

nEXTAI. EXEKCIBE8. 

I. The aum of two numbers ia 16, and \ of tlie amaller equals \ of 
the greater ; required the numbera. 

80i.-<Tioii.~If \ of tbe smaller equalB | of tbe greater, | of the anulla 
(■jkulg I of the j^re^ter, which, »ilded la J of the greater, equala f of tiif 
gT«ter, which eqaals IS ; hence \ of the greater equals \ of Id. or £. the 
Kreater equals 10 uiil the amailerequaJi 6. 

3. Thedlfiprence between two numbers ia 5, and } of the first equali 
t of the second: required the numbers. 

3. James bought a. coat and vest for {36, and ^ of the price of the 
coat equals \ of the price of the vest; what was the price of eachT 

4. I Imve It cistern rontaining 16S gallons, which is Blled by two 
pipea, and I cif what DDE pours in equals J of what theoiher pours ioi 
bow unch flows in through each ? 

TTHITTEN EXEBCIHES. 

1. A and B bave 210 acres of land, and j of A' 
equala f of B's; how many acres has each 7 

Solution.— If ] of A's share euuais 
I of B'b, 1 of A's equiilH i of », or } of 
B's, and \ of A's eqiialn 4 limen \, or \ 

of B'a Bliure. Tlien } of F's nhore, plus ' A's = * B"! 

tofB's share, which b A'a. rtiuala V of I Ii's4-! B's = I> B' 

's, which eqiiaht 210 acres ; B'a equals ' ' (jig _ ^ 

a3 acres, and A's equals U2 acres. ^ig =^ ^^2 






12. Two neighbors raised 3800 bushels of wheat, and | of 
what one raised equals J of what the other raided ; how much 
.lid each raise ? An*. 2000 hu. ; 1 800 bu. 

3. At an election the number of votes cast waa 510, and \ 
of the votes for one candidate equaled | of the votea for an- 
other T how many votes were east for each ? Aii». 270 ; 240. 
4. In a ton of mineral rock ^ is lead and silver mixed ui 
such proportioiw that \ o^ tW \\Ma.ntltY of silver equals fj of 
•he quantity of lead ■, \\ow man^ ^\m4ft ui '(»d&NB.^\Bia^ 
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. The combined salaries of a man and his wife, hotb 
teacliing, amount to 4*2100, and J of the man's salary equals 
^ of his wife'8, plus $200 ; what is the salary of each ? 

»Ans.$n(M; 8800. 
CA&E V. 
692. ftfteti tlie parts are to each other as two or 
more numbers. 

HE.-VTAL EXEBCMBB. 
1. The Bum oftwo Dumbers iB 35, &nd the larger U lo the amalles 

-Since the Duinben are to each oCber u 3 to S. If we dlilda 
IB Ink) 3 + 8, or 5 equal parts, a of ttaowi puU. or ) of 3fi, vUlbathaSiM 
oumlMr, a ol'tliOBB parts, or f ofas, will be the lecond number ; J of 3S It 
5, and j ore S tiiaea 5, or 15, the arai uumber, and | are lU, the eecond 

9, In a school of 60 pupils there are 7 girla to every 6 boya; how 
many of each aex in the acbool '! 

3. Divide 24 peaches among three girls bo that their shares maybe 
ID the proportioQ oC 1, 3, and 3. 

4. Three drovers bought 1200 bead of cattle, the first paying ^ af 
'jften as the second paid $4 and tlie third $5: how many head of cat- 
tle sboold each receive? 

a. Divide the number 68 into two [jarls which are to each other as 

aLio.-81i,=e ihe uumberB are U, ^^h other a. j to j, or a* ft U> A. <» M 
8 U> 9, If we (llvldo SB lulo a -f U, or 17 filual parta, etc 

6. Di^de die traction j into two parts which are to each oUmi 

MilOj. 

1. Divide the reciprocal of 4 into mo parts which shall be to each 
the reciprocals of 'd nud o. 

WBlTTEal EXEBCISES. 

1. A rather divided $8704 i>etweeD his two bods bo that 
their shares were as T to 9 ; what was the share of each F 

SoLOTioN. — Since their shares were hh 7 to 9, operation. 

if we divide $8704 into 7 pU» 9, or Ifi equal 74.9 = 18 

parts, 7 of ihese parts, or A oS $8704, equal the 1 ^f 8704 = 544 
share of the firat, and 9 of these parts, jr ^ of A = 38ri8 

$8704, equal the shiire of the second ; AorS^TM X = 4aM 

^uals$&44, ,^ = S380S, and A = t4896. " ^ 
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!S. Two dealers bought 32149 feet of hemlock boards and 
divided them in the proportioQ of 6 to 7; what quantity did 
each receive ? Ans. 14838 ft. ; 1Y311 ft. 

8. The capital of a 6rm amounts to $64800, and the shares 
of the two partners are to each other as 12 to 15 ; what is 
the share of each ? Ans, $28800 ; $36000. 

4. A brother and sister inherited $26106, and the brother's 
share of the property was to the sister's as f to f ; how 
much had each? Ans. $12366; $13740. 

o. Three partners divide $76280, the profits of their busi- 
ness, into three parts which are to each other as 4, 7, and 9; 
what is the profit of each ? Ans. $15056 ; $26348 ; $3387^ 

0* In a composition of zinc and copper consisting of 5764 
lb., the two metals are to each other as the reciprocals of 5 
and 6 ; what is the quantity of each? 

Ans. 31441b.; 26201b. 
7. An eccentric old schoolmaster made a will which read 
aa follows: "I bequeath $4059 to my two sons in the propor- 
tion of f to I; which amounts are respectively equal to ^ 
and 1^ of the amounts I bequeath to my two daughters;" re- 
quired the share of each. Ans. $1980 ; $2079; $2200 ; $2268. 

CONJOINED PROPORTION. 

693. Conjoined Proportion is the process of comparing 

numbers so related that each consequent is of the same kind 
uri the next antecedent. 

694. The method of treatment is analytical and presents 
one of the best illustrations of the beautiful process of Arith- 

metical Analysis. 

Note. — Arbitration of Exchange, which has already been treated, 1« an 
application of Conjoiued Proportion. 

MENTAI. EXERCISES. 

t . If 4 oranges are worth 3 lemons, and 4 lemons coet 16 cents, 
what is the cost of 20 oranges ? 

Solution. — If 4 lemons cost 16 cents, 1 lemon cost 4 of 16 cents, or 4 
cents, and 3 lemons cost 3 times 4 cents or 12 cents ; ii 4 oranges cost u 
muca as 3 lemons, which is 12 cents, one orange costs \ of 12 cents, or S 
cents, and 20 oranges cost 20 times 3 cents, or 60 cents. 

*i. How many pigs can. be obtained for 3 cows, if 10 pigs are worth 
2 sheep, and 12 sheep we ^otXXv^ co^n^*' 
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3. How many oranges can you buy for 25 cents, if 4 oranges are 
worth 6 apples, and 8 apples are worth 5 cents ? 

4. If 12 sheep are worth 8 cows, and 12 cows are worth 6 horsea, 
how many sheep could you excliange for 24 horses ? 

5. What will be the cost of 20 turkeys, if 2 turkeys are worth 4 
hens, and 3 hens cost $6 ? 

6. A can do twice as much in a day as B, and B can do 5 times as 
much as C; how long will it take A to do as much as C does in 20 
days? 

WRITTEN EXERCISES. 

I. How many cents will 12 oranges cost, if 5 oranges are 
worth 4 lemons, and 6 lemons are worth 2 melons, and 1 
mebn is worth 10 cents ? 

Solution. — If 1 melon is worth 10 cents, operation. 

2 melons are worth 2 times 10 cents, or 20 VX 1x2x10 = 32 
cents; if 6 lemons are worth 20 cents, 1 T» * 
lemon is worth \ of 20 cents, and 4 lemons 

are worth } of 20 cents ; if 5 oranges are worth } of 20 cents, 1 orange 
is worth -^ of } of 20 cents, and 12 oranges are worth -^ of } of 20 
cents, or S^ cents. 

Solution 2d. — We will represent the operation. 

term we wish to find by x. Now, if we iq ^ents - 1 melon 

arran|;e the quantities so that each stands 2 melons - 6 lemons 

opposite its equivalent, as in the margin, 4 lemons - 6 oranges 

the product of the terms in the first col- 12 oranges - x 

nmn will equal the product of the terms 10x2x4x12 

in the second column ; hence the product ^ = — - — - — r — = 32 

of the terms in the first column, divided IX 6X0 
by the product of all the terms in the 

sAcond column, except z, will give the value of x. Hence the fol- 
lowing 

Rule. — I. Place the antecedents in one column and the 
consequents in another ^ with a hyphen between them. 

II. Divide the product of the terms in the column con- 
taining the odd term by the product of the terms in the other 
column. 

S« In a book bindery it was foand 5 men do as much as 
7 bojs, and 7 boys do as much as 10 girls; how many girls 
will it require to do as much work as 28 men ? 

Ans. 56 girls, 
t. What is the cost of 20 lb. of Singapore pepper, if 5 lb. 
sre worth 21b. cloves, and 9 lb. cloves are worth 141b. white 
25 L 
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pepper, and 3 lb. white pepper are worth 10 lb. Calcutta 
ginger, and 4 lb. ginger cost 27/7 An8. $2.80. 

4. If 141b. Kio coffee costs as much as 111b. Java, and 

6 lb. Java as much as t lb. Laguajra, and It lb. Laguajra 
as 181b. Jamaica, and 16 lb. Jamaica as It lb. Manila, what 
cost 20 lb. Rio if 15 lb. Manila cost $2.40 ? Ans. $3.30. 

6. If 11 shares of United Go's of N. J. are worth 16 
shares of Norristown, and 4 shares of Norristown are 
worth 10 of Pennsylvania, and 3- of Pennsylvania are 
worth 9 of Reading; how many shares of Reading are 
worth 22 of United Go's 1 Ana. 240. 

6. What will be the cost of 3 kegs of 2d. sheathing nails 
if 2 kegs of 2 d. nails are worth 3 kegs of 4 d. nails, and 5 
kegs of 4 d. nails are worth 6 kegs of 8 d, nails, and 9 kega 
of 8 d. nails are worth 10 kegs of 10 d. nails, and 2 kegs of 
10 d. nails are worth $6.20 ? Ans. $18.60. 

7. What will be the cost of 6 boxes of old layer raisins if 

7 boxes are worth 1201b. new Yalencia raisins, and 41b. new 
Yaleucia raisins are worth 71b. currants, and 111b. currants 
are worth 2 lb. shelled Languedoc almonds, and 6 lb. shelled 
Languedoc almonds are worth $1.98? Ans, $10.80. 

8. If James earns as much in 6 months as John does iu 

8 months, and John earns as much in 4 months as Jonatbau 
in 7 months, and Jonathan earns as much in 5 months as 
Josiah in 6 months, how long will it take Josiah to earn fn 
much as James in 18 months J An8, 50f months. 
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r MEDIAL PROPORTION. 

695- Medial Proportioii is the process of combining 
two or more quaatities of different values. 

696. "^^^ Mean Value is the average value of tbe com 

NiiTE. — Tbe subject tuu been called Jlliyolfon, rromolll^, 1 bind, losal 
■u^gesled b; Uie method of llnkiiig the %urea with m line In BOJvInK t^' 

CASE I. 

697. Oiv^i, tlie qiuiiUiti/ ami value of each, tofitid 
the lueuii, value. 

NoTB.— TMb case was formerly called AUiyatioH Jfsdiai. 

1. A merchant mixed 24 lb, of sugar at 10 c 
301b. at 14 ceotd, and 26 lb. at 20 cents ; what 
age price of the d 

lK>iiiid cost 240 ceots, 30 Jb. a. 
cents a pound com 420 oer'- " 
tX 20 cents oosl 520 cenu 
the Bum we find SO ib. < 
cents ; hence 1 lb. cost ^ at 1180 
cents, which is 14} cenu ; hence the 
mean value of the mixture is Hi 
oeDta. Frotcthiaaoluliua we derive 
the fulluffing 

Kvle.—Find the sum of the i 



ts a pound, 
J the aver 






ivide it by the eum of the ingredients. 



tlues of the ingredients and 



WBlT'rEai EXEKOISES. 

A person mixed 25 lb. of tea at 50 cents a poond. 



tb. at SO cents, aud 41 tb. at %: 
or quality of the raisture ? 

8. A person mixed 13 gal. of < 
ao gal. at 81.20, with 6 gal. of wi 
% gallon of the misture ? 

4. A goldsmith combined S o: 
oi. 33 carats Bne. 18oz. 20 carati 
nqoired the fineness of the 



iB the mean prioc 

Am. $.8% 
ns at $.60, 36 gal. at (.30, 
er; what was the value of 

Ans. «.76f 
of gold 21 carats fine, 12 
too. with 38 oz. of alloy; 
Am. 12 carats. 



i. A person mixed I2gal. of alcobol ^Q'^n &Uo&9l.'^ «*^' 




% BtrtHifi^ 
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80% atroag, 10 gal. 75^ stroag, aad llgal. 1Q% 
what pur ueut. of alcobol iu tbe mizturu ? 

. A droTcr bought 30 cows at $20 a. bead, 10 at (25 ^ 
head, 30 at |2S a bead ; he Bulk theui at a gain of % 

be ari'rugt! price per head received t An». (30.50. 



CASE U. 



n 



086. Oivftn, the mean value atul the value of me^^^^ 
ingredient, to lind the proportiQiuU quantity of ea^sJk, 

\i>TK.'~Tlil» uiil the followlug cues were furmerl; called AI.ig^Hait 
AUtrnat: 

I. A grocer wishefi to mix augara worth 5, T, 12, and U 
cenUa pound, formiug a mixture worth 9 ceats a pnimd; id 
what proportion must the sugars tie mixed 7 

SoLimoN. — ir vru luke I ili. at 5 
■xws for Llie miitiuv wunh 9f, we 
jiain on it 4^, and lo gain 1 cent we 
would lake ^ of a pouDil. If we take 1 , n. , , 
lb. al I'M, we will loec hf, and tu luse ) nj i 
J cent, wbat we bave juat gained^ we 
would Ulce \ lb. ; henca we lake 1 lb. al bf as often as i lb. at 14f , or in 
wliule numlwra, 20 lious j, wbicb b 5 of tlie finsl, as oflcn aBSOlimat 
which U 4 of ibe fgurth. In a similar manner we find tlial we muM Ule 
3 tb. Al 1*, oa nfl«D as 2 lb. at I'lf ; heDcelbe quimtities may be miied 
in tbe proponioa of 5, 'A, 2, and 4. 

Rule. — I. Write Uie several jiriceB or qualities in a eolv/m*, 
and the mean price or quality of the mixture al the left- 

II. Select Ima quantities, the one less and the other greaUr 
than the average, write the reciprocal of the difference be- 
tween each quantity and the average opponUe the quavtity, and 
reduce these lo integers by mullipli/ing by the least contMon 
denominator, and proceed in the same manner until all 1^ 
prices haae been used 

III. Add two or more proportional numbers if they glaHil 
oppodite a given quantity ; Ike resultn will be the proportio"^ 
numbers required. 

Nona. — I. When there are thr<M i^nuitltlea, compare tke ml wokt li 
greater or leu tha» the averafte with hath the oltaere, *ud tske the aSM o' 
the two numbers oppoitite thit ottf. 

□moD factor may be Inserted In anj oauplet or omitted fMlll B 
liOnt chanjtinK the ppoporiloiial parts ; U i< I*m imb (Aa( Own vtm ^ 
■■ r of duAwri in tht ia'in pi->/forHnn. 
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WKITTKH EXERCISES. 

3. A grocer baa teas worth 7, Id, IB, and IS dim«H apouDdj 
vbat relative (juautitiBs of each must be takeu to I'orm a mix- 
ture worth 1 a dimen a pound ? /) M. 6 ; 4 ; 2 ; 5. 

3. A merchaut bad 4 (liecea of muijliu, worth 10, 14, 20, 
aud ii^ a yard, respectively ; bow niauy yards must he eell 
of each that the price may average l«^? Jn«. 1 j 1; 2; S. 

4. How shall 1 cotubiuc gold IG curutu, ii< carats, and 23 
nrats. to make a mixture of 20 I'arats tioc, if I wtsb to mil 
equal quautitiea of Ist and 2d 1 Am. Isl, 1 ; 2d, 1 ; 3d, 3. 

5. What relative quantities of rife worth 12^, 18|, and 
30^ ceuta a pound, must be taken to form a mixture worth 
IfiieenlB a pound? Ans. dT ; 15; 15. 

U. A faruier )jought pig^B at $4^ ea(.'b, tihe<.-p al (5^ each, 
and calves at t*>j eachj bow many uiust he itell of each so 
that the average price may be $5 eiieh ? Ans. iJ ; 2 ; 3. 

7> A man has a quaulJty of 3, 5, 25, and 50 cent pieces> 
which he wishes to exchange fur lOceiil pieces ; what Is th« 
relative number of pieces exchauged? Ana. 4U; 15 ; 5; 7. 

^B CASE m. 

^Ht89. Oivett, thv mean value, the value of each iti- 

gfedleiit, and the i/itaHtity of one or mai-e, to flitd the 

utlier quantities. 

I. A farmer bougbt 20 hens at 10 dimes each ; how mao} 
Q.ust he buy at 4 and 5 dimes each, so that the averagti 
price may be 8 dimes eacb ? 

Solution.— We find by 
Case II. tliAt die DUTulier at 
1 and 10 iUiii<?s ure ba L to 2, 
uid at 5 and 10 aa li U> 3; 
I £nce, ae otiea an we Lake 

1 M 4 and 2 at 6, we lake 

2 f 3 = 5 ai 10. Bin lie bought 20, or 4 limes 6, at 10 dlioes, hep« 
he niual bu; 4 times 1 or 4 at 4 dimes, and 4 limes 2 or S at 6 dlmca. 

Rule. — I. Find the proportwnai quantities by Case II. 

II. Divide the given quantity by Ike proportional quantity 
limited, and mnlliply each of the other proportional quantx 
d'W bu the qiiiiltnui. 



■ *-l |i| i^l IM 
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WKITTBH 

5. A merchaDt bought some hata for $5 each, aome vesls 
for $7 each, and 48 coaia for 816 each ; the average prieewaa 
$12; howmaay vestaand hatsdidhcbuy? Ans. leofeoch, 

8. A publisher sold Mentals @ 16/, Primaries @ lu^, 
Grammars @ 30/, and 3G0 Spellers @ 40/ ; required the 
number of each, if the average price was 35/. Ans. 3B. 

4. A merchaDt wishes to mis 40 lb. of eugar at 6/ and 40 
aX 8/, with some at 14/ and 16/, so that the mixture may 
be worth 10/; how n'ueh of the latter kinds must he Ittkel 
Am. 20 lb, at U/i 32 lb. at 15/. 

fi. A grocer wished to mis 15 lb. of tea at Sl^ a pound, 
21 lb. at tl, with that worth 70 ceotsand 50 cents, so that the 
mixture may be worth 81} cents ; how much must be take of 
the 3d and 4Ib ? Ang. 421b. at 70/; 35 lb. at 50/. 

6. A maa has some 3 ct. pieces, some 5 ct. pieces, some 
10 ct. pieces, and 230 .'ifty-ccnt pieces, which he ezchangei 
to 25 ct pieces; how many must he exchange of each kindl 

Ans. 250 three-cent; 50 five-cent; 50 ten-ceuL 

CASK IV. 

TOO. Given, the mean value, vtUue of each ingrf- 
aient, and entire quantity, to find tJie quantity of each 
ingretlient. 

1. A person has a, sum of money id ten-ceot pieces, whioh 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all; how many of each will be obtaiaf 

Solution.— We find by operatiom. 
Case II. that we roust have 1311] I 40 I 1 40 1 faM 
40 three-cent pieces aa oflen fi I 3 3 1 IS 
M 7 fifty-cent [.iecea, and 10 25 1 1 l^X*^! j 
nlra 3 five-CL-nt pieces as I 50 I A I " I 7 I I 7 J I M 
often a- "' """' — ""^ ' *" — - "■ 



ing the sum of these v 
e 51 in 



have 51 in all; but we 255-j-5I=5. 

winhed 256, whicli is 5 

timee 51, licnt^ we inuEt takt 5 times as many of each, which pm 

reBjiectively 200, ] 5, 5, and S5. 
Jtvle. — I. Find the proportional quantities by Case It 
If Divide the required quanlity 6a *** b"*"* of *A« pr» 
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porttvtiol qtianliliea, and multiply each proporCiunal quan- 
tity by the quotient. 

NOTR. — Wlieo the sum n( tbe proportional parts Is not »□ exact dlvlso. 
Of ihe <)U«DtIt;, each couplet miut be multiplied bj* such Duioliere u wll] 
Ualie the nun of the proportiUDol parU a dlvlaor of the entire quuiUt}. 

WRITTEN KXERCISEH. 

3. A grocer wished to mix teas worth 26, 30, 44, and 
ti5f a pouQd, making a mixture of 68 pounds, worth 36/ 
a pound ; required the quantity of each kind. 

Ans. 8; 36; 20; 4. 

5. A merchant mixed sugars worth 5, 7, U, and 12/ a 
pound, in order to make a mixture of 66 lb. worth 8/ a 
pound; bow many pounda of each did it require T 

Ans. 24; 18; 6; 18. 

4. A man bought 100 apples for {1, some worth ^ of a 
cent, some ^, some I^, and some 2/ apiece; how majy did 
he purchase of each kind 7 

Ann. 40, iBl; 10, 2d; 20, 3d; 30, 4th. 

6. A lady bought 103 yards of muBlin at an avorat^e price 
of 15 ct., 8ume at 8, some at 13, some at 18, and uome at 
SOct. a yard; required the number of yards of each kind. 

Ans. 30; 18; 12; 43. 
6. A man has $134 in ten-cent pieces, which be wishes to 
exchange I'or pieces'wortb 3, 5, 25, and 50 cents respectively ; 
how many of each kind will it reqaire? 

.dim. 800, 3ct. ; 300, 5cl. ; 100, 25ct; 140, 50 el. 
?• A person has some bank-notes whose denominationa 
are respectively $1, $2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes ; how many must he eichauge 
of each kind ? 

AnK. 20 ones; 10 twos; 4 fires; 28 twenties 

ti. A person purchased 100 animals for $100; sheep ai 

%S^ apiece, calves at $1^, and pigs at t^; how many anl- 

tualii did he buy of each kiod ? [ Sheep, 5. 10, 16. 

An».< Calves, 42, 24, «. 

( Pigs, 53, 66, 78 

Q la froi 
IUk 
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INSURANCE. 

701. Insurance as presented on page 327 gives the ele- 
ments of the subject, but a few more complicated questiouBwill 
DOW be presented. 

702. Perpetaal Policies are frequently issued, the rate 
being usually equnl to that of (en annual premiums. 

703. In Perpetual Policies the premium ia regarded as* 
deposit, and the ])oIicy may be cancelled at the inetance of 
either party. 

704. The Return Premimn to the policy holder is 90^ 
of the premium or deposit. 

Short Rate Tablet, as given on page 436, are now in genei-al uM 
■moug ins 11 ranee companies. 

^rRITTEN BXBHCISB8. 

1. A mercliaiit insured his store for J of tlie value, at the 
rate o( li56, but soon afterward tbe store burned down, and 
hia Io39 above the insurance was $4150 ; what was the value of 
the store ? Ant. $16000. 

2. Mr. Levan orders insurance as follows: f25(K) on wool stor- 
age for I mo., 52600 on do. for 2 mo., $2500 on do. for 3 mo., and 
{2500 on do. for 4 mo., all in same warehouse, the annual late 
being $.85 on the hundred lioilara ; also at the same time orders 
a policy for $3600 on his frame dwelling for 3 yr., annual ratt 
i % . What was tlie cost of insurance ? Atis. $54.50. 

NoTB.— By tbo Tnhle p. 136, wa flnd tbe rutra are .IT, .3i, M. tmaja IB- 
■peoHvely. Tho ralo tor3jrB.isttaice Oiu nonunl nwa, stw note pige ST. 

8. Mliasapolicy in the .ffltna Fire Ins. Co. for $2000, coveiing 
$1200 un his mill building and S800 on machinery therein ; be 
alao has a policy in the Lancaster Fire Ins. Co. for $1500, cor* 
Bring llOOOonhismill buildinfiand $500 on machinery therein. 
By a fire which occurs next door hia property is damaged by 
water to the amount of $230 as follows : $80 Iots on the building . 
and (150 on tbo machinery ; how mucli can he claim from each i 
company ? 

A7\s. ^tua, $135.94^', Lancaster, $»4.05W^. ' 

'holp In4, on mill la mOD; on iniu))ilnei7, tWMi Etna's lou (■ 
|SU-»U.0(IA; I.BnDBster'BlDaBonmllt-HoClH^-SW.SSA.'lc- 
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LIFE INSURANCE. 



E^ "yOS. Life Insurance is a eontrayl by whicL a companj 
in coQBidecatioD of payments made br the insured, stipulates 
to pay B. certaiu sum of moaey to bis beirs at bis death, nrta 
himself if he attains a certain a^. 

706. The Policies of Life lueuranue most frequeatl; 
Daed are the following: 

1. Tmn Pofinor, payable at the dentb of tbe insured, if it occur oilhia 
X cer'ain nuiuli«r nf jeara, preroiiim payable anoually, 

2. lAi PotuMS, payable at the dealti of the insured, premium payaL'.e 
annually during life, or in one, five, or len annual payments. 

^. Sndoinaait Palicie», payable 10 the inaured at the end of a certitin 
Dupiler of years, or to hia heirs if he dies sooner, premium payatile 
eiih« annually during the continuance of the policy, or in one, Sve, or 
ten annual pay meats. 

TOT. Tbe rates of premium, as filed by different compa- 
Qtes, are based on the expectation of life, determiued by a 
table of mortality, tbe probable rates of interest, and the 
" loading," or margin for expenses. 

NoTBB.^l, PoUi^i^s Id many companica are forrelted on non-payment ot 

Eremium, Tbe lau-s orMassacbuaeiitB, boiVEVer, prOTliie tbattbecompan 
iBelianered iiy that State shall allow tbe policy to ruu on a certain Unie, 
proportioued to the number oS premluniB that bave been paid, and IT the 
Injured dies ultbln tbie lime, the company will pay tbe amount Ineurcd, 
dcductln); 1'or tbe pri-'uilumB omitted. 

3. A table eIvcd by the N'cw England Mutual Life ItiEUrouce Company of 
Boston will be fouod in the Appendix, on which moBI ol' our exainpleH ara 
reckoned. 

708. Tbe Quantities considered in Life Insurance, using 
the tables in our calculations, are, 1. Tbe Premiwm on $1010; 
2. The Oain or Loss; 3. Tbe Amount of the Policy; i. 
^^JJie Age ; 5. The Period of Insurance. 

^^H CASE 

^^p 7O0* Okven, the amounl of pnliry, tlin nge, nntl tii4 
period of (»isni-niice, to fltul the premlittn. 

1. What annual premium must a man aged 45 years paj 
for a life policy of JSbOO? 

8ol.CT]OS. — The premium for life, in thi 
i>bl^, at the age of 45, is ¥3S for SIOOO; hence 
for $2500 ii will be -2.5(>n timw i^, which i 
tl)5. Bonce ibe followins 



Ittf4 NORMAL UNION ABITHUSTIfl. 

Rule. — Find in the table the premium corresponding l» 
thegiven ageand iii/ie, and multiply thin gum by the awwunl 
of the policy, wisidering all terms of the policy below thoit' 
tanda deaimally. 

WBITTEX GXERC-ISF.S. 

;!• Ml. Tappaa take:) out an endowment policy in the New 
Enfclasd Mutual Ineurance Cuiupuuy for $5001), payable Vi 
hiiDBelf in 10 yr,, or to his heiriiut Lis death ; what auaual pn* 
minm will be pay, his age being 52 yr. ? Ans. $568.50. 

S. Mr. Amory wished to insure his life at the ag" of 40 
years for $10000; but oot being able conveniently to s\,K9 
the money, be deferred it till he was 45 years old, and then 
took aa cadowmeat policy for 15 years; how much mon 
would the premiums amount to at the maturity of the policj 
than if he bad taken the same kind of policy whea he first 
intended F An:<. $360. 

4. Nathan Foster took out an eailowiaem policy for 
$11500, payable in 20 years, his age being 35 years; if he 
lires to receive the endowment, will he have paid more oi 
less than if be had taken a policy of the same amount at 40 
years of age for 15 yeara? An». $993. I2j less, 

CASE tL 
710> Oiven, t}ie ttmoittU of policy, the uffe, and 
the period of inaurance, to find the gtiin or lusa by tM- 
uuritig. 

1. A man 43 years of age takes a life policy for $3500, 
premium payable during life; he dies after makiug 10 pay- 
ments ; how much will the amount of tbu policy exceed thd 
p.yaienfF 

BOLUTION. — Hiving found the preiuium oPfiRATloK. 

bjCaseI.lobeS123,20, lOpaymenls wUl $35.20 X 3.600 = tl28.S0 " 
unount to $1232, and [be excess is the $L23 20 >; IO = tl2SS 
differeuce be tw^ $3500, the amounl of $3500-(m2 = $22a8 
thepoUcT,aiid $1232, the amuuntor the 
F>f meali, which U $2268. 



^^ Bnle.- 
^H ^ber 



Bole. — Jfuitiply the pTeirviuni, OS /ound by Cane I., .^Ml I 
^ber of paym.en.is, and sublTacl Vlw* ■prolnel fva 
of the policy. 
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W BITTEN EXEBLTSEB. 

Z. John Oilben, aged 35 years, lukea out a life policy for 
$5000, premium payable during life ; he dies at the age of 
50; how much will bis heirs receive above the amouot of 
the premiums r Am. »2880. 

3. James Gibbons, aged 44 years, Lakes oat e,a eadow- 
menl policy for 18000, payable in 15 years ; reckoning inter- 
est at 6% on his payments, will he gain or lose if he livea. 
to receive the endowment? Ann. |4,485.3S loss. 

1. Charles Marshall, at the age of 31 years, took out a life 
policy of S7000, premiums to cease in 10 years; he died 
aged 45 years 3 months; what was his gaiu by insuring, 
reckoning interest on premiums at 6%? Ann. $2412.74. 

a, George Dwight, 33 years of age, took out an endowment 
policy for $11000, payable ia 20 years. In two years and 
a half he died ; what was the gain, reckoning interest od 
premium at 7%, and how much greater profit would it have 
been to take a life policy, premiums payable during life ? 
Aug. Gain, $9256.97 ; $864.22. 
NoTii.~-FoT k more eneiided Jlscuseiou of ibis subject see Srookt't 



BUILDING ASSOCIATIONS. 

71 1 . Buildingf Associations are codperative corporations 

instituted to receive small deposits at regular periods and to 

invest these in loans among the depositors or members, on 

mortgages given by the borrower. 

Tliew iLSHocialions enahle mnny fierHona of moclerale earnings aiirt 
lucoiiiiB lo ereel or buy buildings, and to invest Iheir aavings ie- 
curelv aod proGlably. Tbe regular iustnllmeuts form the capiUil 
iC the asBoci.-ilIon, wliicb iu loaned [o lueoiUers only. The businesa 
is niuDaged direcllj bj tbe depoeilore, anil die profits are wjuiubly 
divided among tbem. 

713. Tbe Members of an aaaociation aro those who 
Bobscribe for ghares. They are of IwQ claaaea, tKiTTwroPT*, 
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or those fvho borrow monej of the association, and non-bor^ 
rawerSt who subscribe for shares as an investment. 

71S* The Shares are usuallj isaned periodically in series, 
thus producing a constant succession of shares, each series 
BUccessiTelj reaching its ralue and being wound up, and a 
new series taking its place. Manj associations have only 
one series. 

^Vhen the installments and profits on any series have raised the yala^ 
of its shares to par, it is wound up bj returning to the non-borrowing 
members the value of their shares (though in some associations the 
paid-up shares are allowed to remain and draw cash dividends), and to 
the borrowing members their, mortgages and cancelled obligations. 

Thus, supposing $200 to be the value of a share and the payments $1 
a month, it' the capital is accumulated in one hundred months, the non- 
borrowmg member will receive $200 on a share, and the borrowing 
member's debts will be cancelled, and his mortgage for $200 a share 
returned. The installments in each case have amounted to only $100, 
making a profit of $100, or 100^ for the time. Many series are closed 
before their shares are fully equal to $200 in value. 

714. The Dues are the fixed periodical installments, 
and are usually $1 a month. GonHngent Dues for current 
expenses are assessed anaually by some associations. Id 
case of non-payment of dues, fines are levied. It is illegal 
in Pennsylvania to charge fines on unpaid fines. 

At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highest 
bidder, or sometimes in the order of application, in which latter case 
there is a fixed or stated premium to be paid by the borrower. 

715. The Premium is a percentage paid per share, in 

excess of interest, on money which is ** bought" or borrowed 
of the association. It is quoted for the beginning of the 
series. 

716. The Stated Premium is the minimum rate fixed 
by associations, at which money will be sold on shares, each 
year of a series. 

The Stated Premium is fixed at $50, or 25% of a share, for the Istyear; 
$45, or 22^ fo for the 2d year ; $40, or 20% for 3d year, etc.; decreasing 
10% yearly to the 7th year, when it becomes $20, or 10%. Money is 
seldom loaned after the 7th year, or at a lower " stated premium." Thfl 
entire premium on a loan equals the staled premium at that point of the 
series plus the ammini bid. 

:k)me associations have no fttoted ^emutm to regulate the difierenoe 
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of premium betwwo diHurent Herieg, bill de<iiict. for each expired year 
uf Lba Beries, 10% from Uie premium bid. Tins is avaided by Lhe In- 
Bljilhueot plgji, in whicb a mimber of cenu a mooui in bid aa premium, 
thus maldng no di^reoue iu wiiat serim ilitr burrower holds Bliujut. 

717> Tbere are Three Modes of loaaing mouey and 
fixing; the interest, adopted by different asBoci&tioua, called 
the Installment Plan, the Net Plan, and tbe Grots Plan. 

It; tlie Srst plan, [lie par volae of a sliare is loaned oil eacli share, and 
the premium is [raid ia monthly installmenU, togelher wilh the due« 
■dJ iuteresL Hy the aecund plnii, the premium is deducted &om the 
par ruliie, and Imertst a charged on the uel omoual of the loan. B; 
the third plan, the premium is dedui;ted from the pox value, but intereitl 
is charged on the pur value of the share. 

Thus, bj the Installment Plan, the net loan is $200, the par value of 
the share and the full amount of the mortgage; the payments are $1 a 
mouth dues, (1 interest, and — ceuU premium. By the Net PlBn,if tlie 
premium is $50, the net loan Is $150, and payments $1 a montli dues 
and Ibf a. mouth interest. By the Gross Plan, the net loan b $150, but 
psymenls are $1 dues and $1 iuteresl. The monthly premium in ceutM 
by the firui plan corra<{>()u<is nearly to the touU premium In doUuB on 
a new aeries by the other plans, on tlie basis of 100 months, 

Id Peoaaylvania, where these associations are most numeroos, the 
number of shares at any one time is limited to 5000, and the periodic 

gtymenlB of borrowere to $2, Thus, by the InatuUment and Gross 
lans, theduKBandinlcreBtat 6% On $200, par value of a share, are each 
SI a month, which brings the payments up U> the limit, $2. 

If loans are paid before tlie termination of a series, an enLiJtable part 
of the preniiuin paid is refimded, by the Otdss and Hel Plant. No 
premium b returned by the IvttaJiiiuM Flan, since none b paid in advance. 
The Installment and Net Plans are more favorable to the bomwei 
than the Gross Plan. Of the three, the Installment Plan b tJie Bim- 
pleiti, and eeems worthy of general adoption. 

718. A Withdrawal ib made by retarniog tbe stock 
oertiQcat«B to tbe associatioD, and making eettlemeat. 

In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued profits. By the Installment Plan, a 
borrower pays the difference between the withdrawal value of the shared 
and tbe gross amount of the loan. By the Net or Gross Plans, B bor- 
rower pays the difference between the sum of the withdrawal value of 
tlie shares, increased by the premium for the unexpired yeara of the 
leries, and the gross amount of the loan. 

The profts of an aasociatioo accnie from interest and premiamt. The 
Trut ProjU at any date of a series b the legal interai on Ibe paymentti, 
plus that part of the profit on premiums which the present value of a 
share b of the par value, f 200. The WtUutrainai iVq* b the True 
Profit less a Withdrawal Dbcoonl fixed by the Association By-LaWB. 

NoTBi — Building Associations uk not, as often auppoeed, builden of 
bouaea. They are corporations orj^nlied to enable thtir mrmberi to build 
touHt, or buy Uiem In their Individual capacity, and might QerhaQt h 
»ppropiiitelf be called Savings Fund ana lio&a KeMH^WAQoti. 
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CJ.SK I. 

719> To ftnil the actiutt cost of uny antount of stock. 

1. Whftt would be the annual a^gre^ate dues on SOehuM 
of stock at SI a month per share 1 

SoLimoN. — Since the dues od 1 sbare for opboatior. 

I month Me $1, on '20sharefl they will be J20; «i vaovl9=«9Jfl 

>ndforl7e«, 12liroae$20, or*240. »i ^avAii— »*»«. 

Rulep — Mtdtiply the periodical dues by the Kumber of 
oeriode, and to this product add the stim of the fines, if onj 
have been lemed. 

WfUTTBN BXBBClSaS. 

S, I bay 8 shares in the ^rst series, 12 in 2d, and 27 in U 
of Franklia Building Association ; if these series are 8^, 9, 
and 104 years respectively in "running oat," how iiiUL-fc 
money in monthly dues will have been paid in on the tbre< 
eeries when cloaed out? An9. t549S. 

3. I subscribed for 18 shares of Xnveatment Building Abbo- 
elation, new series, and was twice fined 10% for uupunctual 
payment of duea ; at the end of the year I Bubscribed for 20 
shares in the second series; bow much had my snbscriptioiLa 
cost at the end of the second year? Ans. I675.S0 

4. Mr. Allen pays dues on 20 shares for 2 years, and then 
discontinaes his payments; if bis Gne is-10% of dues eacb 
month, what will be the amount to his credit at the end of 
the third year? Ana. %Si. 

il Son form an utthmetlcal progreBdon fcn 

CASK n. 

730> To find the atnount of a loan, ancl tJts ntonthtg 
paymentK and entire paymetit of a borrower, 

I. I buy money on 10 shares of stock, Installment PUa, 
new issue, and bid 10^ a month premium; what is tba 
I amount of my loan, and what are my monthly paymentsf 
I Solution.— On the In- opebatios. 

•talUnent PUo, the full $200xl0=«2000, Loan, 

valueof asharea loaned-, $200x.005=$1.00, InL per mo. 

Iieoce the loan on 1 flhwe « V-V%V-V^.'iK>=*'L4(l, ¥ii.f\ on I ilun 
t200, and on 10 Bharea rt \b %'i.'ftx^'i=*lAu, Kmv tS.^w'^ 

" -^mm $200, or t^OOO. 



1 
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^nie inurcet on |200 for 1 moDlh at 6% is $1, and this udded to $1, 
(he dncB, and 4fif, the premiiuo, gives $2.40, the monthly pafmenta on 
1 share ; and »□ 10 shares the payments will be $'J.4UX 10, or $31. 

Rule I. — Multiply the loan on one share by the nunAer 
of ehares, to find the a-rnounl of the loan. 

Rule II. — Multiply the sum of the dues, interest, and pre- 
mium, on 1 share, by the number of shares, for the monthly 
payment. Multiply the monthly payment by the number 
of months the series hat to run, for the entire payment. 

NoTBe.— 1. la tbe loBtalliaent Plan, the loan on 1 share is t'2O0 ; In lb« 
Groe« and Net Plans, iht loan on one ihare u IliUO minuj the premium. 

3. Wbeu a loan le bougbt alter tbe beglnulDir o( s series, tbe duet miut 
be reckoned IWim the beginning oj a aria, but the inln-ut and premium 
only from the 6«jinnin^ of ihe loan. 

WRITTEK EXEBUISES. 

3> Mr. Wilson bought a ioaa of a Building ABsociation 
on 15 shares, at tbe begianiug of the series, for 65 cents a 
month premiam ; what was his loan and what did he paj 
for it, if the series runs out in 9 years? ^na. $3000; $*293. 

$. I bought a loan of a Building AsBOciation on 16 shares 
M the beginning of the series, at |5D premium, Qrosa Plan ; 
what was the loan, and what did I pay for it, if the series 
runs out in 8| years ? Ans. $2400 ; $3338. 

1 I bought a loan of a fiuildiog AasociatiOD on 23 shares, 
&t tbe beginning of the 3d year, for 67 centa a month pre- 
mium ; what was the loan, and what did I pay for it if 
the series runs out ia 8i years? An^. $4600; $5341.98. 

5. Mr. Brown built a house for 83500, and to pay for it 
borrowed money of tbe Quaker City Building Assoeiation 
on 20 shares of the 4th year of the series, at $15 and "stated 
premium," Net Plan ; what balance remains due on tbe 
bouse, and if the series runs out in 8i yr., what will be pay 
for his loan f Atis. $500 ; $2960. 



T31> ^° ^w^ *'•* actual coat of a loan to a horrotner. 

1. I bought a loan on 15 shares in a new series of a 
Building Association, Gross Plan, at $12, and "stated pre- 
mium;" if the series runs out in 8i years, what will b« tt* 
MOtaal coet of my loan ? 
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8oi.irrn>S. — The monthly opEaiTiON. 

payment on 1 sbsre equals SI (2.00X 16= $30, Monthly payment 

dan and $1 mwrest, or $i, 101x100 

•Dd OD 15 naarea the paymeol 30X ^ 1»=$757.50, IdL 856. 

MCODd iDalallmeot »3 munllm. $300O+$75T.50 = S3T57.5 

uid BO on; hence i-he uitere^I 

of > pBymenl of $1 Tor the iliScrenL periixis etiiiala the inu 

for ■ number of munthii repnaienLe'l hv an iLrithinetical series whose 

firattermis 1, luHt lerui 100, andniiuilier of leriiiH 100, or (An.S<15) j oi 

(lO(H-l)XlOO. TheiDteruIofCl for 1 month is 1«, and for the iggiv- 

gate months, J of 10OxiOlXif='-^^^^^?=$25.25; and on $30 it 
125.25x30 = $757.50. Thesum of the payments equsls tSOXlOO, 
S3000; and (hecuatofthe loan equiLlB$300O-f-$757.5O, or $3767.50. 

Sole. — I. Multiply Ike number of months by the number 
of months increased by \.,and divide byi, to find the tniercif 
at 6% on the aggregate monthly payments of%l. 

II. Multiply the interest on the aggregate paymentst of {1, 
by the monthly payment, to find (he interest on the payme^- 
Add this interest to ike sum of Ike payments ; the resuil 
toill be the coal of Ike loan. 

NoTK. — We haie assumed that the monthly paymeuta are eatltlad in 
ttmpU inltntt rrom the limi of thuir paymmU until the tlo»t i^f Vu MriU, U 
delermlulnji; the actual etwt of a tuau. It vould be more correct to reckon 
annuoZ mitral, but this makes the calculation rather dUBculL To bs 
strictly accurate, we should reckon eompmiid inttmt. 

WBITTBH EXERCISES. 

i, Mr. Thomas bought a loan on 13 shares, new Beriea, o[ 
EI Paso Building Aseociation, at $H5 premiam, Net Plan; 
if the series runs out in 9 years, what is the actaal coat of 
his loan? ^m. $3S9a.42T. 

S. Mr. Burton bought a loaa of a Philadelphia bailding 
association on 10 shares of a new series at 65/ a month pre- 
mium ; what is the actual cost of the loan if the series rone 
out in 9^ years? Ana. $3806.46. 

1. A rents a house at $12 a month, and at the «Dd of 10 
yearB bays it for $1S00 ; B buys a house for $I2U0, borrow' 
ing money of a building association on 8 shares of a nev 
at $50 premium, Gross Plan, which rnns out in 10 yT,i 

d paying an annual tas of $24 at the beginning of ead 
which house cost the most? Ans. A's, $255.60. 



^^L and pay in 
^^^kfur; wh 
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CASK tV. 

722> ^^ ftnd the rate of interest received bj/ a non- 
borrou'er. 

1. What rate of ioterest do I receive on 5 shares, does $1 
per share, if the series raoB out in 9-^ years ? 

KoLDTiON. — The BHio of the inHtsU- operation. 

nienup)udon I share for 9i Team or (200— $1 1 4==$86 

114 mODtlis, is Slt4 ; ami ibe diSereace 115x114 
between {200, the final value, aD<i $114, - — ^- — =equUed dm*. 
the funonnl jiaid, equals $S6. which is 11=; 

the wii^ or mwrest on the invffltment. jge^il22^Hi=i5.7+ - 
$1, the firal pajmenl, is on mWrest for 34 

114 moDths, the Becand pa^rmect is on 

inlenst for 113 months, elc; hence llie ioteresl on the ioelallnieiils fbi 
the diSerent periods is equivaleul 10 the inlvrvst on fl for a nuniber of 
moDths represented hy the Bum of an arithuietical series wliose fini 
lerm U 1 and last lerm 114,0c (An. 666) J of (14-1141x114, niunthss 
i^fOf (1+114)X 114, years; hence the interest on SI for 1 je&r, or tha 
mis, i» $86-=-^^^^^=$.157+, or 15.7%. 

Role. — I. Siiblract the sum of the installments paid on 
one share from the final value of the share, and the differ- 
ence will be the interest on Ike investment. 

II. Multiply the number of payments by the number of 
payments increased by 1, and divide by 34, to find the 
equated lime, or the -number of years in which $1 will pro- 
duce the same interest as the installments. 

III. Diuide the interest on Ike inveatment by the equated 
time ; the quotieni will be the elated rate per cent. 

WRITTEN EXEBCIBEH. 

£• Sj the anaaal report of the InTestment Bailding and 
Loan ABSOciation made at the end of the eighth year, the 
pfi'seat value of the first series is $186.90; what is lh« 
equated rate of legal interest at that time? Ann. 23.43%. 

3. It was estimated that the first series, inclading daes, 
would be worth $180.75 when 8j[ years old, but at the ead 
of 8 years the asBoclation canceled the series by paying th« 
estimated value, less the unpaid daes on each sliarc ; what 
rate % was realized by the stockholders? Ans. 20.29 
NoTl.— In Prob. 2, (186.B0 ^^ regarded aa the Unal valu" o 
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723. To find the rate of interest paia by a < 



1. A bnya a loan on 10 Bbares, Net PUd, &t the beginning 
of a BerieB, at $60preiDiam per share, and pay a $10 daeeand , 
)T interest on net sum received, fur 8^ years; wbat is ttie 
arerage or equated rate of iutereBt 7 

8oi,nnoN.— TliB loan wih lOX 
(jaOO— *(J0) = #14(K); $10 + $7 
iiil.=$17, the munlhlj' pajmenl, 
. wliidi in 100 mo. e<|uslB |1700. 
n Llie munthly 



10 X {$200-$60) =$1 400. 
tOOX ($l0+J7)=*17OO. 
,,_ 101x100 



alhein 



mSI7for-^; 



.01X100 



8l700+M2B.25r=«2129.25. 
$2 l-29.25-$141Ml=*729,26. 
$729.25-l-8i=S87.5I. 
$87.51 ^$1400=. 0625+, 



jears at 6%, or $429.25i hence 
the actual coetoflbe loan 18(1700 
+(429.25, or $2129.35; therefore 
$2129.25— $1400, or $7-*9.25. Is the intere 
and Ibe interest for 1 Tear is $729.25-i-8i, 
id $87.51+$1400=.0625 + or6iS. 

Rule. — I. I'ind Ike eam of the iiutlallmenlB, and tKe in- 
terest on the inslaUmenta for eke equated time at i%: their 
gum vnlt be the entire cost of the loan. 

II. Subtract the amount of the loan from its entire cod; 
the remainder will be the interest on the lonn for the period, 
from vihich the rale is readily found by the method of titnr 
pie interetl. 

WRITTEM EXEBUISEB. 

2. Mr, Jay borrows $4600, at 56 cents preraiam a montli, 
on the Installment Plan ; wbal sum do his monthly paymenU 
aggre^lo, and what equated rate fo will he pay if the seriM 
nins out in ^ years? Am $53.88 ; 9.25^. 

:i. 1 bay a loan of 10 shares, new series, in an associatioia 
OD the Installmeni Plan, at 60 cents a month premium, ftod 
in another, a loan of 10 ahares on the Gross Plan at $60 pre- 
mium; what rate % do I pay for each loan if each seriet 
runs out in ^ years ? Ana. Inst., ^Mfo ; Oross, 9.1t?«. 

SoTB.— A more nomplpW 'il*cu6«lnn of Hilfl dubjecl will be Tonai ll 
Brcolu'» Higher A 
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SECTION XII. 
MENSURATION. 

' 73-1. Mensuration treats or the measuremeDt of gee 
"(ooirical raagnituJes. 

725. Geoiiietrica.1 Magnitudes consist of the Litit^ 
Surface, Volume, aad AnglK. 

730. A Line is that whirh has length withoat breadth 
or thickuesB. Lines are either straight or curved. 

757. A Straight Line is one that has the same dire(^ 
tion at every point. 

758. A Cnrved Line is one that ebanges its direction 
at every puiut. The word line used alone means a slraighi 



739. Parallel Lines are those which have the same 
diret'iion. Parallel lines, it is thus seen, will never meet. 

730. One line Is said to be pe7-pendicular tu another 
when the adjacent angles formed by the two lines are eqnal. 



! the opening' between twu lines which 



731. An Angle 
diverge l'ri)ni a uoumjon point, 

733. A Right Angle is an angle form- 
ed by ooe liue perpendicular to another; 
as, ABC. 

733. An Acute Angle is an angle 
loss thitn a rigiu angle; as, DEF. 
An Obtuse Angle is one larger than 
* right angle ; as, LIEG, y__ 



MEX.SURATION OF SURFACKS. 
7S4. A Surface is that which has length and breadth 
wilhuui ihickrinsa. Surfaces are /ilane or curoed. 

T3.*i. A Plane Surface i-- a surfare siicii that if ant t 
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straight line, every part of t 



of its points be joined by 
line will lie ia tlie surface. 

736. A Plane FigpJTe iv a plaue surface bounded bj 
lioeB, either straight or .'urve'J 

7S7* A Polygon i? a fienre bounded by 
straight lineB; as, >BCDK. A Polygon 
of three sides is eaUed a Triangle, of four 
sides, a Qvadrilai^ral, etc. 

738. A DiagODEll of a polygon is a line j< Jiing the 
yerliees of two acglcB not couaecutive. 

730. The Perimeter of a polygon is the iim of its 
Bides. 

740> The Area, of a plane figure is the nunii>«r of square 
unite in its surface. 
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THE TRIAKGLE. 

741. A Triwg'le is a polygon of three 
sides and three angles; as, ABO. 

74S. The Base is the side upon whica 
it seems to stand-, as, AB. The Altitude 
is a line perpendicular to the base, drawn 
from the angle opposite; as, CD. 

743. An Equilateral Triangle is a triangle which his 
its three sides equal ; when two sides are equal il is called 
isosceles; when its sides are uuequal it is called scalene. 

Rule- — To find the area of a triangle, multiply the bnif 
by one-half of the altitude. 

MOTK.— If tbc three aides >re gften ud not the alutude, takt W lit 
turn 0/ the lidti, labtract from it narft side teparaiely, miiitiply tht half mn 
md tfiae remavtdgrt together, and take the tqvare root of thaprod^ict. 

1. What is the area of a triangle whose base ia 25 rods 
and altitude 18 rods f Ami. 22.^ sq. rd., or I A. 65 P. 

"i. Required tbe arpft o^ * «\B.vi^\e -Mkose base is 7S rodi 

""d altitude hi roAs 



w 
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8. Eeqnired the area of a triangular field whose baae ii 
965 rods and altitude 576 roda. AiJi. 173T A. 

1. What is the area of a field whose sides are respectively 
30, ttod id chains? Ans. 29 A. 8P.— . 



THE QUADRILATERAL. 

741. A Quadrilateral is a polygon having four Biden 
and therefore four aoglea There are three classes, the par- 
alielogram, trapezoid, and trapezium. 

715. A Far alielogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 
between its opposite sides. 

746. A parallelogram which is right-angled 
is called a Rectangle. When the four sides are 
eqaal it is called a Square. 

747. An oblique-angled parallelogram / 
is called & Rhoviboid. An equilateral / 
rhomboid is called a Bkombus. ^ — 



Role. — To find the area of a parallelogram, multiply tht 
hase by the altitude. 

1. What is the area of a parallelogram 20 feet long and 
18 feet wide ? ^tis. 40 sq. yd. 

S. A has a rectangular lot 192 chains long and 65 chaiua 
wide; what is its area? Ans. 1248 acres. 

S. What is the difference in the area of two lots, one 
being 245 rd. loug, 42 rd. wide, and the other 85 chains 
long aod 18 chains wide 7 Ans. 88 A. HOP. 

748. A Trapezoid is a quadrilateral 
which has two of its sides parallel. 
altitude is the perpendicular distance be- 

'een its parallel sides. 
•nle. — To find the are^ iif a trapezoid, multiply one- 

If the sum of the parallel sides by the altitude. 

Required the areii of a trapezoid, one side being 130 in., 
the other 96 in., and the altitude 48 Id. Ans. SSBo^feet. 

S, TFiiat IS the areaof a trapezoid, ibe Kiie*W'LU%^Sftj«a&k 
mt'"-. and thf altittiilB ttA in. 7 Aim. '\<(.«wv.^-% WN^^J 
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t. Wbat is the area of a plaak 13 feet lon^, 18 incbM 
wide ai one end, and 12 ioclieB at the other ead J 

Ana. 16 Bq. fL 
1, A farmer baa a fi<^ld id the form of a trapezoid, the two 
parallel sides being 95 nud 75 rods respeutively, and the per- 
pendicular distance between them being 65 rods; how mm t 
laDd in the Geld ? Ann. U A. 85 P. 

T40. A Trapezium is a quadrilateral 
which has Qoue of its sides parallel. A 
diagonal, as AB, divides the trapesium 
into two triangles. x 

Rule. — To find the area of a trapezium, divide the trape 
tium into two triangles by a diagonal, find the area of 
each triangle and lake the sum. 

What iB tbe are^ of a trapezium whose diagonal is 145 
md the altitudes of the triangles, the diagonal being the 
P base, are 30 and 40 inches respectively ? 

Ann. 35aq. ft. 35 sq, in. 
, Required the area of a trapezium, the length of whoM 
Bides are respectively 20, 30, 25, and 35 chains, aod the 
length of the diagonal 40 chains. Ans. T2 A. 56 P.- 
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THE CIRCLE. 

750. A Circle is a plane figure bounded 
by a curved lino, every point of which is 
equally distant from a point vitbb. called 
the centre. 

751. Tlie curved line is called the cir- 
cumfereiice, and ft line passiug through tbe centre and end- 
ing in tbe circumrereuce is tbe diameter. Half tbe diameter 
IB called tbe radius. 

7«S2. Rule. — To find the circuvi/erence of a circle, mul 
Hply the diameter by 3.1416. 

Ii What is the ciTCamterfctite ot a circle whose diametei 
Ib ib inches? ft.i>*.\%SA\a. 



TBE CIRCLE. 
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t. What Is the diBtaave arouQd a circular Gsh-pond, the 
diameter of which is IB rods? Ans. 50.2656 rd. 

3. A maa has a garden in the form of a circle, the diaiue- 
ler of which is 45 rods ; what is the distance around it ? 
Ans. 141.373 rd 

7t>3. Rule. — To find the diameter of a circle, muitipitf 
the oircum/erence by ,3183. 

1. What is the diameter ofa circle wfeflBe_circuiuferenee i* 
40 feet ? A7ii. 12.Y32"feFfc 

•>. What is the diameter of a water-wbeej wbose circam- 
ference is 18.54 feet? Ann. 25 feet. 

7S4. Rule 1. — The area of a circle equals the circum- 
ference multiplied by one-fourth of the diameter, or th^ 
square of the. circumference multiplied by .07958. 

Rule II. — 2'he area of a circle equaU the square of the 
radius 'multiplied by 3.1416, or the nquare of the diametet 
multiplied by .78539S. 

Note. — The v» will var; aligbtly In the iletdmal flir^irea u we naa tha 
CUIcreDl rules. 

1. What is the urea of a circle whose diameter is 25 and 
circumfereoee 78.54? Ans. 490.875. 

2. What is the area of a circle whose diameter is 36 
■ inches? ^ns. 1017.8784 sq. in. 

8. What is the area of a circular garden whose circumfer- 
180 rods ? Ans. 2578.23 sq. rd. 

kV99> A square is inscribed in a circle when 
b of its angles is in the circumference- 



^Sole. — To find the side of an inscribed square, muUipIj 
I diameter by ,707106, or multiply the. circumference by 
^fi079. 

. What is the Bide of a sqnare that can be cot out of ■ 
reolar board whose diameter is 14 inches ? 

Am. 9.899 in. 
8. How large a square can be cut onX o^ a. (iit^w.-! >»3»s.^ 
wi»oae ainamferenrfi ia 200 inRhesT Anm. 4b.Wi.^'*.'«i.- 
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THE ELLIPSK 

7S6. An Ellipse is a plane figure 
bounded by a curved Hue, the sum of the 
distaacea from every point of which lo ■ 
two 6zed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called foci : the line through tlie foci ia the tratu 
nerse axia, and a liue perpeudicular to this paasing throngb 
the ceatre and terminated by the eorve, is the conjugate 
axis. 

Eule To find Ike area of an ellipse, we muUiply half 

•if the two axe» toyethur, and thai product by 3.HI6. 

1. What ia the area of an ellipse whoae transverae aiia is 
m incbeB and conjugate axis ia 16 inches? 

Ans. 25 1.328 sq. in. 

2. Required the area of an elliptical mirror whose length 
is « feet and breadth 5 feet Ana. 23.563 sq. 11 



MENSURATION OF VOLUMES, 
7S7* A Volume is that which has length, breadth, and . || 
thickness. 

THE PRISM. 
75S> A Prism ia a volume whose ends are y\\ 
equal polygons and whose sides are parallelo- ^ 

7S0> The polygoaa are called bases, the paraN Kj \ 
lelogTams form the 'Mnwx xurfave; and the prism ^ — • 
takes its name from the form of its bases. 

760. The Parallelopipedou is a prism whose bi 
are parallelograms. A cube is a parallelopipeilon all of 
whose sides are sqaares. 

761. Rule.— To ^nd the >iQnvex surface of a pnsm, 
^tu/tiply ihe perimeter of tVie ba»e by ft* >wiwi>\l. 




TBI PTBAMID. 
-To bid Ifae eiitli« loj&ce we add Uic *n 

1. Whkt is the coarez sarTace of a triaogular prism, tbe 
Lbree eidea of whose base are reepeciivelT' 6. 7. and ij iocbeB, 
and heigbt 50 inches 1 Ans. 1050 sq. iu. 

2. What is the entire surface of the triaagular pmm givea 
in the first problem? Ans. 1090.66 sq. in. 

762. Bale.— 7*0 /nd Ae conteTOs of a prism, mu»i/-/y 
Ike area of the bage by the altilude of 0\e prism. 

1. Whai are tbe coatents of a square prism whose altitude 
is 30 feet, and the side of the base 3 feet 7 Ans. 370 cu. ft. 

i. Required tbe conteata of a triaagular prism, the sides 
of whose base are each 16 inches, and whose altitude is iH 

Itncfaes. Ans. 3317. 09cQ. in. 

I THE PYRAMID. 

763. The Pyramid is a volume bounded by 
a polygon and several triangles meeting in a com- 
mon point. Tbe polygon is called the bane, and 
the triaaglcs form the convex surface. 

764. The point at the top is called the vertex, 
the distance from the vertex to the base is the 
altitude, and lirom the vertex to the middle of a side I9 
¥lanl height. 

765. Rule. — To find the convex surface of a 
multiply the perimeter of the base by one-half the 
height. 

1. What is the convex surface of a triangular p' 

Iliose sides are each 4 ft. and slant height 21 ft.? 
Ann. inSaq. ft. 
S. Required the convex surface of a pentangular pyramid 
lose sides are each 5 ft. and slaut height 60 ft. 
[ Ans. T50 sq. ft. 

^66. Rule. — To find the contents of a pyraTttid, muUy 
y the area of the base by one-third of the altitude. 
1. Required the contents of a pyramid whose base ia 8 
(L unare, and whriM attitude ie 69 f^ Ati*. \\'\°l<:^. ^ 
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8. Betjnired tbe contentB of a pjraraiil whoso base is i 
triuigle, each side of which ie 8 ft., Bad cbe allitude of tbt 
pyramid 69 ft. Ana. 637.376 

THE CYLIKDER. 
7tt7. Tlie Cylinder is a roand body of uni. 
form diameter with circles for its ends. The 
two circular eada are called baees. 

768. The Altitude of a cylinder is tbe dis- 
tance from tbe centre of one base to the centre 
of the other. 

769. 'Rvile.— To find ike convex surface of a eylinda. 
mulHply the circumference of the base by the alliludti. 

1. What ia the convex surfaee of a cylinder, altitude 12 
ft, and diameter of base eft.? Ans. 22().1952eq. ft. 

2. What is the convex surface of a cylinder 40 feel loug 
and 15 feet in diameter? Ann. lsa4.9Saq. ft. 

770. Rule. — To find the contents of a cylinder, multiply 
the area of the base by the allUude. 

1, Required tbe coQtants of a cylinder 60 feet long and 
8 feet in diameter. Ana. 8015.936 cu. ft. 

2. Required tbe couteats of a cyliodrical log 12 feet long 
and 6§ feet in diameter. Ana. 418.8S 00. (L 

THE CONE. 

771. A Cone is a volume whose base is a 

circle, and whose convex aorface tapers uniformly J i 

to a point called the vertex. I \ 

772. The Altitude of a cone is tbe distance / \ 
from the vertex to the centre of the base, and / \ 
the dant height is tbe distance from the vertex i^^? 
to the circumference of the base. 

773. Rule — To find the convex surface of a am*. 
multiply ihe dr cum/erervce o/ tKe bage by one-half the tUxni 

hat g hi 
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THB FRUSTUM I 

^U What is tbe cod 
e of whose base ii 
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^^Rl. What is tbe convex surface of a cone, tbe .cLrcumFer- 

^^Boe of whose base ia 64 inches and slaut height 40 ioche^ 1 

^P Ann. 12y0sq. ia. 

2. ] have a conical haystack whosudaut height is 8.26 ft., 

and the diameter of the base 6.6 ft. ; how many square yards 

of canraa will cover it completely? Ana. 9.35935 sq. yd. 

7T4. Rule. — To find the. contents of a cone, multiply 
ike area of the base by one-third of the allUude. 

1. Required the contents of a sugar-loaf, diamet«r of tbe 
base being 8 in. and height IS in. Ans. 301.5936 cu. in. 
2> How many cubic feet in a conical haystaok 6 ft. high 
ft. in circumference? Ans. 63.664 cu. 
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THE FRUSTUM OF A PYRAMID AND OJSE. 



775. The FruBtom of a Pyramid ia the part 
of a pyramid which remains after cuttiug off the 
top by a plane parallel to the base. 



M 



776. The Frustimi of a Cone is the part of a 
cone which reroaina after cutting off the top by a 
plane parallel to the base. 

777. Rule.— To find the convex surface of a fruslum, 

take the sum of the perimeters or cirevfitferences of the two 
banes, and muUiply it by one-half the slant height. 

\. Required tbe convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lowei 
baee 12 feet, and npper base 8 feet. Ans. SfiOsq. ft. 

2. Required tbe surface of a fruatum of a cone whow 
alant height is 30 feet, diameter of lower base 12 feet, and 
upper base 8 feet Ans. 628.32 sq. ft 

77h. Knle. — To find tbe conlentg of afruKluvi, take the 
sum of the two bases and Ike rquare root of their product, and 
multijilv this sum iy on^-thirdo/ thpfilWiiAcof Ove jT-iuAM.-n>-. 
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1. What are the conteots of the frustum of a eqnore pjr 
lid the aides of whose bases are 2 and 3 feet, and whose 

altitude ia 15 feetf An.». 95 ca. ft. 

Sdo.— 2'+3'+ ^^2" X 3' =4 +9 + 6= 19, and Oiis multiplied bj 
b equaJs S5 cu. ft. 

2. What is the amount of timber in a log which meftsnrea 
6C feel in length, the radtuB of one base being fi feet and 
of the other 3 feet 1 Ant. 531 1.888 en. ft. 

THE SPUEKE. 

770. A Sphere is a volunie bouuded by a 
rorved surface, every poiat of which is equally 
distant from a point within called the centre. 

780. The Diameter of a sphere is a line 
passing through its centre and ending in the 
surface. The radius is half the diameter. 

7S1. Rule.— To find the xar/nce of a sphere, we multir 
ply the ctrcum/erence hy the diameter, or square tkt 
radius and fnuUiply it by i Hmex 3.1416. 

1. Required the surface of a sphere whose diameter is U 
inches. Ana. 1809.5616 sq. in. 

2. Required the surface of a sphere whose diameter is S6 
Inches. Ans. 28952.9856 sq. in. 

782. Bule. — To find the contents of a sphere, we muttt- 
ply the cube of ths diameter by ^ o/ 3.1416. 

1. Required the contents of a sphere whose diameter il 
6 inches. Ans. I13.0976cu. in. 

2. If the diameTjr of tbe earth is 8000 miles, what are iU 
surface and eol'.. contents? Ans. Sur., 201062400 sq. ml. 

788. Bnle.— To find th^ mze of a cube which may bt 
ciU from a given sphere, we square the diameter, dividi 
by 3, and extract the square root of the quotient. 

I. What is the side of a cnbe which may be eat from ■ 
apbere 21 inches in diameter? Ana. 13.184iB. 



GAUGING. 
784. Qau^Qg is the process of findiDg the capac.ty of 

i&sks and other vesuela. 

Biurelsand casks differ frora cylindera in balging oiil in the middle. 
By ascertaining the approximate meai. liiauieler of tlie cask or barrel, 
the capa^t; can l>e abtained like that nf a cylinder. 

Rule I.— To find the mean diameter of a barrel or cask, 
add to the head diameter |. or, if the staves are not muck 
curved, f o/" the difference between the head and bung 
dianieten. 

Rule II To find the capacity in gallons, multiply the 

tquare of the mean diameter by the length {both expressed 
in inches'), and this product by .0034. 

1. How many gal. in acask whose head diameter is 38 in., 
bang diameter 36 in., and length 40 in.? Ann. 15H sthI. 

2. How many gallons in a barrel of slight curvature, 3 ft. 
long, the head diameter being 26 in., and the hung diameter 
29 in.7 Am. 94.59ei6gal. 

SUTFLEMBNTAKT PROBLEMS IN MENSUKATION. 
1, Two towuH, 42 mi. apart, are on a map lucatod 10J in. apart; 
wbAtisthescaleou which the map is drawn? Ahm. i in. to tbemL 
■i. How many feet of bonrda will cover the gable end of a hoiwe 
^^^fl. wide, the ridge being 18 feet high ? An«. 3I)« sq. a. 

^^^L The rafters of a roof are 18 (V. long, and the distance between 
^^HMvcsi8 24 n.: wliuiis the lieightofUie ridge 1 An*. 13.414- ft. 
^^^K I have a Iriangutar building lot whose sides measun. 25. 35, and 
^^Breel respectively; if I sell it at $5 per square foot, what do I 
receive? .d/n. $2165.05. 

S, How many Belgian blocks, averaging 6 in. x 12 in. on llie but- 
face, will be required to lay a pavement on the roadway of a street 
600 j-d. long and 15 yd. wide? Ans. 135,000. 

.8. How many hricka, 8 in.x4 in., will be required lo lay a pave- 
IDent on a, sidewalk 7 feet wide, extending along 4 lots, each having 
18 ft. 6 in- front? .d'n. 2331. 

7. What is the expense of sodding a plot of ground 46 yd. long and 
K h. wide, vith sods 19 in.xS4 in., the sods when laid costing 
$1.60 per hnndred! Am. |76.95. 

^HA> How much will it coat Ui fence a reclangular garden 20 rodi 
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long aud 15 rods wide, with pickets 4 inches wide and 3 inches apait^ 
at$9rM.7 An».$ll,S^ 

9. Required the length of a hand rail for a flight of stairs of 18 
steps, each step being 7 in. high and 9| in. wide ? Ans. 17^ ft 

10. What will be the cost of flooring at $33.25 per M., of a three 
story house, the inside measure being 58 ft. X 34 ft., deducting 15 ft 
6 in. by 8 ft 3 in. for the stairs? Aru. $183.95. 

11. What will be the cost of a thousand tiles in the shape of a 
rhombus 15 in. on a side, a line d)rawn from an obtuse angle perpen* 
dicular to the opposite side, meeting it 9 in. f^om the acute angle, 
at 75f a square foot ? Aris. $937.50. 

Vi, How much will it cost to roof a warehouse with slate 48 ftx 
60 ft, the height of the ridge being 10 ft. and the eaves projecting 6 
uiches, at $14.75 per square (100 sq. ft.)? Aris. $469.05. 

13. A yard 36 feet square has in the centre a fountain, the basin of 
which is \'2 feet in diameter; there is a flower-bed, 4 feet wide, 
around 3 sides of the yard; what will be the expense of paving thq 
remainder at $2.25 per sq. yard? An$, $195.73. 

14. The pressure of the atmosphere is 15 lb. to the square inch 
what is the pressure on a globe 4 ft. in diameter? Ans. 108573.696. 

1.1. 4 horse is fastened by a rope 10 ft. long to the top of a post 6 ft 
high; over how much space can he graze? Ans. 201.0624 sq ft. 

16. The circular course of i riding-school is 110 feet iniis outer 
diameter, and lOJ feet wide; what was the expense of its construc- 
tion, at 10<? per sq. foot.? Ans. $b28.22. 

II. A room 27 ft. 6 in. long, and 16 tl. 3 in. wide, has a bomi-cir- 
cular bow, 22 feet in diameter, thrown out on one side; find ihearea 
of flooring in the whole room. Ans. 636.9418 .iq. ft. 

18. I have a fish pond in the form of an ellipse, 20 ft. long, 15 ft. 
wide ; how many hogsheads of water are rec^uired to fill it to the 
depth of 4 a.? Ans. 1 11 .90f hhd. 

19. In a circular grass-plot whose diameter is 50 yd., there is a 
gravel walk 1 yd. wide, running round it 1 yd. within the edge ; what 
will be the cost of sodding the plot at 12)^ per sq. yd. ? Ans, $217.90. 

20. The steeple of a church in the form of a cone is 30 feet in di 
ftmeier at the base, the slant height being 90 ft.; what will it cost t 
paint it at 25^ per square yard ? Ans. $117.81. 

21. In a tin funnel, one part is conical, the slant height of iha 
conical part is 4 in., the circumference at one end 10 in., and at the 
other end 1 in. ; the other part is cylindrical, the length being 5 in.; 
'•equired the number of ac\. In. of tin in it. Ans. 27 sq. in 
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31. A. Iib> has the botUnn 2 ft. 6 in. square, i:he top 3 H. S m. square, 
the height 2 t^. S in.; what is the cost of lining it vith zinc at iftf pel 
sq. a.? How many bu. will it hold? An*. $7.37; 18.M Du. 

23. How tofloy cu. ft. in a lelegraph polo 40 H. long, 18 in. in diam- 
eter at the base, and 8 in. in diameter at top? Aiia. 38.688{ cu. Q~ 

t!l. How much map-surface on a school globe 12 inches in dianie 
ter; and how many cubic inches of material are there in it, if It ii 
a hollow sphere 1 in. thick? Ant. 4o'1.3W4 aq. in.; 381. 1808 cu. in. 

25. A room 34 ft. a in. long, 13 ft. 4 in. wide, is flooded with waict 
8 in. deep ; what ia the weight of the water V Am. 5104J lb. 

36. A circular riHim, of which the diafacter is 5.S fl.. and heightof 
waU 14 ft, ia covered with a hemispherical dome, what ig the cost ol 
plaBtering the wall uiid dome at 'ib* per sq. ft, 7 Ant. $520.32f. 

21, How many dozen boies of perfumery, 3 in. on each side, can 
be packed in a rectangular bos whoae dimensions are reBpectivelj 
1 ft. 6 in., 1 ft., and 8 in.? Ani. 18 doi. 

28. A cubic iuch of gold ia hammered out to cover a agiiare (IOC 
sq. ft.); what is iU thickness? Ant. ,000069 Inch. 

29. An ice house is 40 ft. long, 30 ft. wide, and 20 ft, deep; whal 
area of ice in thick, will be required from a pond to fill it? Whal 
would it weigh at 50 lb. the cu. ft.? .i/ts. 48000 sq. ft.; 1344000 Ih. 

30. A company wish to excavate a canal 25 miles long, with an 
average width of 9 yards, and an average depth of 5 ft, in.; how 
long will it lake ,500 men to do the work, if eticli man averages 18 
(.ubic yards a day 7 Atui, 131 days. 

31. If the men are paid 81.50 each per day. and the contractor 
estimates 5'X- profit, what pnipoeal mill he make for digging the 
above canal 7 Anit. $BJi297.50, 

33. If 50 cubic feet of air are required per person in a well-venti- 
lated room, how many persons can safely remain in a room 60 ft, 
long, 40 ft. wide, and 12 ft. high? Atu. 670 persons, 

33. Thecostof acubeof metal, alS12 per cubic inch, is $4116; find 
the cost of gilding it over at 2f per Bquare inch. Ann. jS.SS, 

31, A cast-iron garden roller is 40 in. long, 22J in. In diameter, and 
the iron is J in. thick; n^quired its weight, if a cubic inch of itoa 
weighs 41 ouncea Ant. 576.5821-i lb. 

3i>, If a cannon ball, 6 in. in diameter, is melted and mst in a aai- 
eal mould 6 in. in diameter at the base, what is the length of the 
Done 7 Ant. 12 in. 

36. A railroad embankment has an average depth, for .5 miles, of 
12 feet, width at top 8 yards, and at bottom 13 yards; what 
noBt of carting at 15^ per load (cu. yd.) 7 Am. $.^'^eA<^ 
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HOBMAL UNIOK ARITHHETIQ. 

APPENDIX. 
THE METRIC SYSTEM 

OF WEIGMTB A.VD MEASUKKB. 



The old aj'steni of weighls and measurea in our country ia irr^^ulu. 
ilifficult lo le&m, and iacoDTeiueot to apply. The same is true wi(Ji tiic 
old BTBtems of sll nalioDs. Originatmg b; chaace, rather ihui hj 
•cience, lliey lacked liie simplicity of law ; and were, Iherelbre, irregulw 
and chaotic. 

In 1795, France adopted a Bystem of weiglils and measures called ttie 
Metric Syalem, ba^ed upon Uie decimal method of notation, all the 
diviaioDa and mitluple» being by 10. It w8b i^arded aa so great la 
improvenienl upon Llie old methods that it lins since been introdnoed 
into Spain, Belgium, Portugal, Swil^erland, Holland, Italy, Germany, 
Auatria, Sweden, Denmark, Greece, Mexico, Brazil, and by moel of (he 
South American Slatee, and In the moel of these countries its use ii 
compulitury. In 1804, the Brilieli Pacliauient passed an act permilting 
its use throughout the empito whenever parties should agree lo use it. 

The introduction of llie Metric System iuio this country bad bee* 
long recommeDded by scientific men, and by such alateaman aa Madiaon, 
JeSeraon, John Quincy Adama, etc. In 1866, through the influence of 
Charles Sumner, Congress authoriied iia use in the United Siatea, unl 
provided for ila introduction into the post-offices for the weighing of 
letters and papers. To rncilitule il£ adoption, a convenient ataudaid ol 
comparison was furnished, l>y niBkilig the new five-cent piece Sve gnu 
in weight and one Gf^ieth of a meter, or two centimelera, in diainettt 
This syslem will, witliimt doubt, in a few jeant be in general use in tUl 
country. 

The admmaget of the Metric System are numerous and iapoTlML 

1, II is eafdly learned; a achool-boj can learn it in a single sfteniMilL 

2. It is easily applied, all the operations being the same aa in aiii][ilt 



3. It does away with addition, eubtraction, multiplication, divisiDiV 
ud redaction of comi^ond wui&ai^. 
4. It will fiudUtate commeioe, »Tuut fti« mSub* v -™iiBi»Bl gysM 
wrijthta and raeaatm*. 



^L tad redoc 
^L ^ Itwi 
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7SS. The Metric System of weights and measores is 
based upon the decimal syetem of notatioD. 

786. In this system we first establish the unit of each 
measure, and then derive the other denomioationa by taking 
decimal multiples and diTisions of the unit. 

787. Names. — We first name the unit of any measuTe 
and then derive the other denominations by adding prefizei 
to the unit name. 

788. The higher denominations are expressed by prefix 
in^ to the name of the unit 

De«n, Hecto, Kilo, Hjiim. 

10 100 1000 10,000 

The lower denominaiions are expressed by prefixing^ 
the name of unit 

Decl, CeDtt, nilU. 



10 



1000 



789. Units. — The following ore the different unita, i 

leir English pronunciation. 



Lensth, Meter, (meter.) Capacity, Liter, (leeUx.)* 
SUKFAOS, Are, (air.) Weight. flram, (g™™-) 

VOLUKM, Btere, (Etair.) I Value, Dollar. 

MEASURE OP LENGTH. 
790. The Meter is the unit of length. It ia the t«n 
millionth part of the distance from the equator to the polea, 
and eqnals 39.37 inches, or 3.28 feet. 



10 millimeteri (mm.) eqnal 1 centimeter, 



10 centimeters 


" 1 decimeter. 


^M 


10 decimeters 


■' 1 meter, 


*■} 


10 meters 


" 1 decameter, 


DM.i 


10 decameters 


" 1 hectometer. 


HIL 


10 hectometers 


" 1 ki\omeUT, 


^EL. 


10 tilomet^ni 


" 1 myr\B.m«Ut, 


■«n 
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N0T»B,— 1. Tlie w.ti.T it vury nimrly 3 feet 3 Inshe 
Inch In langlh, which may be eaailj remBmbHred as t 

S. Cloth, aW., aie measured liy the nteter,- very be 
mKHuwi*r; great dtaCancee, by the kOoimlir. 

3. The S-cant piece of 1860 Is eery nearly ^ of 
beuca tta diuaeter U about } of a dteiiiMcr, or 3 ccnlimifcn. 
ordered to be ^ of a met? r in diameter, but owing to the compoaltli 
of the alloy it waa ueceBeary to tu^e lie diameter & little greater 
nickel 5-cent plecea laid aide by hide meaaure oae meter. 

4. A. dtd'/uUr la about 4 Inches ; a katmuter, about SOO rods, or | of ■ 
mllei a mif lirn<ler, about ^ of an luch. The incl ts aboutaj cenUmeten; 
the /ooi, 3 doclmeterB ; the rod. 



and 3 elghtha of an 
I rule of thra thna. 
ill dlataucee, by tha 

n diameter ; 



48.S 



; the mOt, 1600 metera, o 



MENTAJL EXERCIBEH. 

1. How majt; centiiuelerH in a meter? 

2. How many milUnieterB in a meter? 

3. How uunj decimuUrs in a decameter ? 
t. How maoj meters in a becUimel«r7 
5, How rnanf meters in a kilometer? 

MEASURES OF SURFACE. 
70I> The Are ia the unii of surface uHed to i 
I l&nd. The are ie & square decameter. It equaJe 119.6 eq. 
L yd., or 0.0247 acre. 

TABUt. 

10 mitlimres (mB<) equal 1 centiAre, ci 



10 centiareB 
10 deciarei 
10 AreH 
10 decares 
10 hectares 
10 kilareB 



1 doc lore, 
1 are, A. 
1 decare, DA. 
1 hectare, UA. 
1 kilare, 
1 myriare, HA. 



NOTiB. — 1. The art, efnllitrt, and htelart, are tha d 

dpally uaed, u these ara oiact aquares. The ofUiars 

•Ide la 1 meter ; the luclart la a aquare whoae aide la 1( 

lie art =• lOU aquare luetera. The etntiare = 1 

The herlan ^ 10,000 aquare meter) 

S. The dteiore la not a t^uars, It la merely the tenth i 

k nut a aquare. It la merely ten ares. 

3. A htetari equala nearly '2J acres ; a eenliari equala nearly 1| aq. yii. 
An aert le yery nearly 40 area. 

MEASURES OF OTHER SURFACEa. 

703. All BurfB,ce% \)ea\&«ft Xv&i ua meaaared by tbe 

*fuare meter, square decimeter, «Vi- "tV%TasasJM«ft«»^laa^ni 

^T tbe following tabVe-. 
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TABLE 

100 Bq. millimeters (um.^) = 1 eq. centimeUr, i 
100 Bq. contimeters = 1 sq. deciioeteri dm.* 

100 sq. decimet<!r§ = 1 eq. meter, H.* 

Note.— TLa meaeuroa hlBher Iban Cbeee are not gpnerojly aeod. The 
luual methoJ of aotatlou \a to write ij. before Uie denominalion ; bill I 
JOgK^^ ■» an abl^revlatiuD that we indicate Uie sqiure by aji exponent. ,. 

b hental exbbgueb. 

Hi. How mnny centi&rea in an are I 
^ 9, How niBiiy ares in a hectare? 

3. How many equaru meters in an are T 

4. How majij square decimeMra in an areT 

5. How many ares in 640 square meters ? 

MEASURES OP VOLUME. 
798. The Stere ia the unit of volume. 



r 



and eqaalB 35.3166 cubic ft., or 1.308 en. jd. 



10 millistercB (ms.) eqaal 1 centistere, 



10 ceutifttercs 
10 decistereB 
10 Bteres 
10 decasterett 
10 bectosteres 
10 kilostercs 



1 decistere, 
1 Bt«re, S. 

1 dec{i8t«re, DS. 
1 hectost«re, HS. 
1 kil0Ht«re, E8. 
1 myriaslere, HS. 



MEASURES OK OTHEE VOLUMES. 
794. Other eolid bodies are aBaall; uieftBured by tbe 
oviho meter and its diTisioas. Tbe meastireB are ehown bj 
tbe followiDg table : 



1000 cubic millimelerg (m 
1000 cubic ceutimeterg 
1000 cubic deuimet«ra 



= 1 cubic centimeter, cm, 
= 1 cubic decimetftT^ &s.- 
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MERTAI. EXER«;IBKS. 

I . How many centiBteres in a Btere I 
3. How many decialerea in a decastere ? 
X, How many decMteree in a kiioslere ? 
(. How many cubic metera In a liectoat«re T 

MEASURES OF CAPACITY. 

70s. The Xiiter is the unit of capacity. It eqnftls • 
cvinc decimeter ; that ia, a cubic reasel whoae Bize is one- 
tenth of a meter. 

796. This measure i» ased for measuring liquids and drj 
BabHiances. The /iter is a cylinder, and holds 2.1135 pint* 
vine meaBore, or 1.816 pints dry measure. 

TABLI. ^^^ 

10 milliliten (mlO equal 1 ceDtilller^ el. ^^^H 



10 centiUten " 1 deciliter, dl. 


H 


10deciUt«r8 " 1 Uter, L. 




10 liters " 1 decaUtor, DL. 


^^1 


10 decaUters •' 1 hectoliter, HL. 


^^1 


10 hecloUterg " 1 kiioUter, KL. 


^^1 


10 kilollters " 1 rajriallter, SO- 




NoTsa.—l. Tbe tiirr la principal!; nsed In measuring Uquid; 
heetuiatr In measuring gralnB, elc. 

3. Tbe littr eqaulB Dearl; IX liquid quaru, or A of a dry quart, 
j^ofabUBhelmeMure. 

3. The luetoliliT Ib about Sg buebele, or | of a barrel, i lUtn ai 
mora than a gailon ; 35 Jim-., very nearly a bMhtl. 


and Um 

ornearij 


■eattlta 


MENTAI. XXEBCISEB. 




|. How many titers in a hectollterT 




a. How many liters in a kilolilw? 




3. How many decilitere in a decaliter? 




t. How many Uters in a cubic meter T Am 


1000. 


S. How many llten in a Bt«rel Ant 


lODO. 



MEASURES OF WEIGHT. 
797. The Gram ie th« unit of weight. It is the w^ighl 
of a cobic centimeiBT ot d!vB\.\\\ei ^a.'« 
malting ice. Tbe gram e<xtto.\a\b.«1.'^^«^ ^w.-o*. 
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10 milli^auis (mg.) equal I centiip'Bm, eg. ^^^^^ 

10 ceatigraniB 1 decigram, ig. ^^^^H 

10 decittrainR 1 gram, tJ. ^^^^^| 

10 grams, 1 decagram, DO. ^^^^H 

10 deca^rikms 1 hectogram, il(l> ^^^^| 

10 hecto^ntms " 1 bilu^nim, EU., orK. 

10 kilo^ams " 1 myria^Bm, Mti. 

Ndtks. — I The i/ram Is rued ia wclgbXug leden, &Qd mixing utd com- 
poiuuUa|r mediclnea, and In weighing all veiy llgbt articles. ThenewS-cant 
coin (dated IHSG) weiebe 5 gnimg. 

■i. The tilfyrom !e tbe ordinary unit of weiebt. (.nd Is gecerallf abbi«- 
TUMd Into kUo. It equals about '^ pounds avoirdupolB. Meat, sugu, ele., 
are bougbt and sold b; tbe kilugram. 

9. Id weighing bcBTj artlEles, two other welghu, tbe guintal (100 Ulo- 
granu) and the tonneau (1000 kllograma), are used. The {onnmii It be- 
tween our ihori ton and Icng ton. 

4. Thp oitoiTdupou mnci Is about S8 ^rornj ; tbe /XHitiij Is ■ Uttle leg* tlMO 

HESTAL EXERCISES. 

1 . Bow many grams ia a kilogram T 
a. Huw many milligrams io a gram 7 
8. How man}' decigrams in a kilogram T 

*4, How manj hectograms in a mTriagnim T 
MEASURES OF VALUE. 
798. The Franc is tbe French money unit. It eqnsff 
to. 193. Tbe principal gold coin is the 20-/ro»tc piece ; the 
principal Bilver coins are the franc and the fi-franc piece. 

ITABLX. 
\ 10 centimes equal 1 decime. 

10 docimes " 1 franc. 
M<nB.~-It bu beeu Hugeealed that the Americao dollar and the ItngTMi 
iBnd be 10 mudlflod that we ahall have tbe followtug money table : 
,5 fraDca = 1 dollar. 
5 dollon = 1 pound- 
Hie /^ane eqnale about 19.S cents of our preeect moneT. 

NUMERATION AND NOTATION. 

709. In the Uetric System tbe decimal point is placed 

between tbe anit and its divisions, tbe whole quantity being 

regarded aa an integer and a decimal. TbuB, 3 dLe*iuet«3&&, 

6 grama. S decigrams, 8 cenligrama, are' wT\W«ti ^^-'A S5f**^ 
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SOO. The inilials of the denomination may be placed 

either before or after the qiiaatity, though ihey are moBl 
frequently pl&ced after it; thus, 27 grama may be written 
H31, or 2W. 

EXEKCISE8 LN NUMERATION. 

1. Read 48.0dM. 

SoLCTioH. — This IB read 48 and 6 hucilredlhe nietere; or il ma; bi 



Read the following: 
i. 12.06H. 
I. 28.66A. 
«. W»4.06S. 



6. 807.005L. 

6. 5062.0350. 

7. 20T60.508e. 



EXERCISES IN NOTATION. 
I. Write 6 meters and 5 ceatimetera. 
Solution. — We wrile ihe 6 metere wiili a decimal opkkati 
A the ri^lil, and then, siiioe there are iio deci- 6.061 

, we write a nuugbl in the lenltia |i]ai«, and tiieii 
e the 5 centiineli^rB in the p\iux of ceutiaielera. 

2. Write 11 meterw, 4 deeimelera, 8 centimeters. 
8. Write 7 decumetera, 2 decimeiera, 6 ce mi meters. 
1. Write 15 area, 9 declares, 8 milliar^B. 
fi. Write 4 hectarea, 8 ares, 5 centiarea. 

! 12 decaaterea, 6 deciaterea, 8 ceotisl 

7. Write 9 kiloaterea, 7 decaaterea, 5 ceDtiatereB,: 

8. Write 3 bectolitera, 8 liters, 7 deciliters. 
S. Write 16 grama, 4 decigrams, 8 ceatigrams. 

10. Write 8 myriagrama, 7 hectograms, 6 centigramB, ud 
B milligrams. 

REDUCTION OF THE METRIC SYSTEM - 
TO THE COMMON SYSTEM. 

MEASURES OF VALUE. 

1. How many dollara ia 25 francs f Aim. $4,825. 

:!. How many doilara in 47.50 francs? Ant. (9.1SJ. 

S. How many ftaoca ^tv ^Xb.^ftt Ana. 80.81 fr. 

♦. How many fraiic6\ti%^"\. 1^1 AT»».Vfe.W&*, 
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THE UKTRIC STBTEH. 

MEASUKES OF WEIGHT. 

6. How many grains in 12 grams F Ane. Ig5.181gr. 
e. Pounda Troy, in 480.5 grams ? 

Ans. llb.3os.8pwt. 23^gr. 

7. FoundB Af., in 970.25 grams 7 

^ns. 2 1b. 2oz. 190 49gr. 
& arams in 480 grains 7 Ane. 81.104<j. 

9. Qrams in 12 Troy punndsT Jns. 44T9.(J04U. 

10. Grams in 12 Av. pounds? Ann. 5443.2;i4H. 

MEAKUBES OF LENtiTH. 

11. How many feet in 24.5 meters f Ans. 80.38 ft. 

12. Yards in 136.54 meters f Am. 149,3216 yd. 
18. iMetera in 120 yards? Ans. I09.731L 

14. MeMsra in 2 mi. 120 rd. ? Ana. 3S22.199JL 

15. Miles in 4000 meters? Am. 2mi. 165 rd. 5ft. 10 in- 
IS. Meters in 3 mi. 272 rd.? Ans. 6195.9867IL 

MEASURES OF SURFACE 
IS. Uow many ares in 360 sq. yd.? Ans. 3.01A. 

18. Sq. yd. in 142.5 area? Ans. 17043 sq. yd. 

1». Acres in 505.6 ares? Arts. 12 A. 78.1312P, 

50. Row many ares in 30 acres? Ans. 1214. 674A. 
81. How many area in 5 A. 104 P. ? Ans. 228.744A. 

MEASURES OF VOLUME. 
ti. Howinanycu. ft. in46steres? Jn*. 1624.5636 cu. ft. 
88. Cu. ft. iu 214.7a aleres? Ans. 7585.299300. ft. 

2*. How many steres in 128 en, ft.f Ans. 3.624it. 

26. Steres in 16 ca. yd. H cu. ft. ? Ans. 12.4588. 

MEASURES OF CAPACITY. 

2«. How many gallons in 36.08 liters ? Ans. 9 gal. 2 qt 

27. Gallons in 46.05 liters ? Ans. II gal. 3 qt. 1 pt. 

28. Bow many liters in 24 gallons? Ans. 90.844U 
2». How many liters in 36 gal. 2 qt.? Ans. t38.16L. 
80. How many liters in 6 bu. 2 pk. ? Anm. 229.07L. 

51. Bushels in 6.V2!i liters? A-na W.u.^^'b..^*^ 
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MISCELLANEOUS PKOBLEMS. 

I. If a letter weighs 3.5 grams, how many each letWrs will 
I it take to weigh a kilogram 7 Ans. 400. 

9. A lady bought 11.5 met«rB of eilk for a dress, at the 
I nteof 14.15 a meter; what did it cost her? Jus. $54,625. 

8, My batcher's bill one month was 87.5 kilograms of 
I beef, at ISf cents a kilo; what was the bill ? Ana. %\^A(i^. 

4. How much raaat 1 pay for 56.25 liters of coal oil, al 
\ the rate of 18J cents a liter? Ans. $10,546 -^. 

. A kilogram weighs 3.2046 lb. ; what is the weight of 
\ &^ tonneanx? Ans, 124559-91b. 

6. A boaght 2500 ares of land, at |4.50 an are, and sold 
I it for $525 a hecUre ; what was the gain F Amu. $1815. 

7. If 15 sterea of wood cost $22.50, what mast I pay foi 
84.5 Bterea at the same rate? Ana. $36.75. 

8. If a kilogram of sugar is worth 21j cents, how man; 
kilos can I buy for $1007 Ana. 459.7T +. 

9. The height of a pole is 68.325M; how loog would it 
take a worm to climb to its top, at the rate of 15 meters a 
day ? Ang. 4.555 days. 

I0> A kilometer is about |^ of a mile ; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles}' Ane. 112. 

II. How much must I pay for 23f meters of silk, at S 
francs 25 centimes a met«r ? Ans. 195.94— fr. 

13. What cost 3 kilares, 7 hectares, 6 declares of land, at 
I $275.2& a hectare? Ang. $10185.90. 

13. It is about 100 miles from Philadelphia to New York; 
low many kilometers is it? Ann. 160. 

14. How much will it cost to excavate 12^ cubic metera 
of earth, at $37.25 a cubic meter? Ana. $476.80. 

15. What is the width of the Atlantic in kilometers, tba 
' width being about 3000 miles 7 Ans. 4800 kilometers. 

16. What must I pay for 25 steres, 2 decisterea, and Seen- 
[ asteres of wood.at the rateof $2.65aBtere? j^ns. $66.91^. 

, How long will \\, tiOtft^maatfl walk from Pbi!adelphil 
\w York, at 8 tUometeta miXioqxT itva.iaNiiEcsM. 
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18. Two Tessela are 432 kilometers apart, and sail towanl 
each other, each at the rate of 1 8 kilometers an hour ; in how 
many hours will tbey be together? Aji*. 12 hours. 

10. A block 3.5 meters long, .75 meters wide, and .8 meters 
thick, cost |12 ; what would a cnbic meter of marble cost, at 
the same rata 7 Ans. $6.71 + . 

iO. A man bought 7000 grams of jewels, at 40 francs a 
gram, and sold them at $15 a pennyweight; how much was 
gained or lost? Ans. #13475. 

PROBLEMS ON IMPORTS. 

1. An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent it to the Uuited States, paying 35 
cents a meter shipping and duty, and sold ii for }5.25 a 
meter; what was his gain ? .^ns. 1653.89. 

2. A man bought a valuable gem in France which weighed 
825.75 grams, @ 10.25 francs; the daty on it was $6.25; 
how must he sell it a gram to clear $150 7 Jns. $2.46. 

8. I bought 125.75 liters of wine in France, at 45.25 
francs a liter, paid 81.25 a liter duty and freight, and sold it 
at $12.50 a liter ; how much did I gain ? Ans. $316.48. 

1. An importer bought 625.5 lit«rs of French brandy, at 
7,65 franca a liter, paid 15 cents a liter doty and freight, and 
Bold it in New York at $1.65 a liter ; how much did he gain ? 
Ans. $26.80. 

6. A man bought 200 meters of cloth in France, at 16.25 
francs a meter; he paid 12^ cents a yard duty and freight, 
and sold it in Boston at $4.62^ a yard; what was the gain f 
Ans. $357. 

6> An importer bought 480 grams of jewels, at 12,25 franca 

gram, paid $5.25 an ounce shipment and duty, and sold 
tbem in Philadelphia at $102.75 an ounce; what was the 
gain? Ans. $369.78. 

1. A wine merchant boogbt 180 liters of brandy in Havre, 
at 32^ decimes a liter ; he paid 2^ decimes a liter shipment, 
and $3.25 a gallon doty, and sold it in New York at $S.t6«. 
gallon ; what was bis gain 7 Ai»»- ^S'i.^'S 
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428 HORUAL UNION ABITBMBTIO. ^^^H 


TABLES OP WEIGHTS AND MBASURbI^^ 


BKQLiaH. OR STKaLlHU | APOTUKCAKIKa- WKIQHT. | 




20 gc. . = . 19 


4 fcr. = . Id. 


3 9- . = . 13. 


12 d. . = . 1 R. 


83 ■ ■ = ■ 15- 


20 «. . . = . 1 £. 


12 5 . . = . 1 lb. 


il e. . . = . 1 G. 


1 


TBOY WBlaBT. A¥OIBDDFOIS WBiaBT. 


24 KT. . = . 1 pwt. 16 OS. . » . 1 lb. 


aOpwl. . = . lea. 1001b. = . Icrt 


12 oz. . = 1 lb. 20 cwt. = . IT. 


LOKU UBASIJBK. , SUKVEYUKS' LIMKAJI 


12 in. . = . 1 fl. 


MKASUEB. 


3 ft. . = . lyd. 


7.92 in. . = . 1 U, 


5i yd., iir I6i ft.= . 1 ri 


100 li. . = 1 cb 


320 rd. . = . Imi. 


SOch = . lmi_ 


3 mi. . = . 1 letk 


MABINEK8' MBAHUBB. 


L 69.16 mi. . =1 deg., or ■■. 


6 ft. . = Ifcthom. 


^L (Bttluurly) 


880 fath. . = I ml 


^H aUBFAOB, OB BQUABB 


BCBVKYOUS' adUABE 


^f HBASUBB. 


MKABITBE. 


141aq. in. . = 1 sq. ft. 


10,000 Bq. IL = 1 Bq. ch. 


9 sq.ft. . = 1 Bq. yd. 


10 Bq. ch., = 1 A. 


^^ 160 gq. rd. . = 1 acre. 


640 A. . = 1 Bq. mi, 


^H. 640 acre . = 1 aq. mi. 




^H CDBIC. OB 30LID MBAaCKK. 


LigUID MKABUBE. 


^B 1728 cu. in. . = ! cu. ft. 


4gi. . = . Ipt 


^H 27 CO. ft. . = 1 cu. yd. 


2pL . = . Iqt 


^m 16 on. ft . = 1 cd. ft. 


4ql. . = . IgJ. 


■ ,JSi-H '- 


31igal. . = . IbK. 


63 gal, . = . Ihhd. 


^^1 DBYHBASnilK NoTB.— A pereiof m»«onrj=81l 


^ apt . . = . Iq^ .J«^ AftooT/oolUoMtootloOf, 


1 M qL . . ■ = 1 pk. 1 fool wide, nad 1 luuh thick. 


4 pk. . . = 1 bu. 


NOTS.— For ft BnsHEb, In most of tbe Btnles, It requires SS lb. of oolt, 


'i «lb.0fHmo[4v«ed, 481b. of 6ari«V, 56 lb. of ry*, 68 lb. of AuWanm™ 


^K Wlb. or»A«>l, 001b. ofd^virrKil, 60 1b. or;»fatoM,6a lb. of b«iTU. 



XIQHTS AND HBABUBKB. 



APOTHECABIES' TLniD 
UEASUHB, 

50 minima (T^) =1 duidr&chm, f^. 

8 floidrachios =:1 Buidounce, fj. 
16 flaidouDces ^1 pint, 

8 pinte ^1 gallon, Cong. 

NOTB.— A liquid K>lloD=a31 cu 
• biuhel=3150.42 cu. in. 

UIJtUULAB HEASUUE. 
•0 eeconds (") =1 minuto, . 
60 minutes . =1 degree, . . 
30 degrees . =1 uga, . . , 
12 Bigu, or 860°=1 drcumfereoTO, C. 



iBOMilfT 


To THB BtME DAT OF 


J»q JFeb JM« Apr M«y 


J'ne 


J'ljUug 


aep 


Oct 


NovlDee 




365 3ll 59, 90' ISO 


1M 


ISl! 212 


?-is 


»7S 


304L 








ISOl 181 


Ml". 


34i 


279'303 




306 337 365! 31i 61 


W 


1331 IK 


im 


3141 9^275 1 


r 


275 30e awl 365; 3C 


61 


Bl! 12S 


IK 


1S3! 2I4'244 


2U> 276 801 335' 365 










ai4! 245, 873 804, 334 


365' SO. 61 


021 132, 153 183 | 




1841 SIS 3431 974 304 


3351 3651 31 


621 Ui 






lS3i 184! SlSi 84G 27; 


304; 334 


m 


31! 61 


92.133 








3* 




61! »1 


October 


ea 123 151 1831 21! 


843 271 


S04 


335| 361 


311 61 


Noyember 










December 


3I| fl3| 90 121 151 


laa 312 


2*3[ 271 30* 


335 365 



MISCELLANEOUS TABLEa 



LZ doKn . . . ^ 1 gross. 20 quires . . . 

L2 grow • . ■ ^ 1 great gmss. 1 480 sbeets . ■ . 

MISCELLANEOUS WEIGHTS. 

The following denciminiitioiis are frequently used : 






Publication, of CHRISTOPHER SOWER COMPANY, Phlladelphii 



1_. 



THE 

Normal Educational Series 

OP 

School md College Text-Books. 



" Every child that comes into the world has a rii^ht to an education." 
" The dearest Interest of a lUtion is the education of its children.' 



The art of Teaching, as well «5 aV other arts, is making very rapid progress in 
this very progressive age. The remarkable growth of Normal Schools, organized to 
instruct in the best methods of teaching, and employing as professors the most able 
and advanced educators in the country, has given an immense impetus to the ad- 
vancement of this most honorable and useful of professions, and almost revolutionized 
the whole art of teaching. These great changes create a necessity for text-books 
adapted to them, and the publishers of the above series have taken great pains 
to meet this necessity. By the aid of their improved text-books, the work of the 
school-room, instead of being a drudgery, becomes pleasant to teachers and pupils, 
and they as well as parents are delighted with the rapid progress made with them. 



Raub's Normal Primary Speller. 
Raub's Normal Speller. 

Ai'.mirably atrant^r^d ami cla^bified. Simple and easy, yet log^ical and coroprehensiTS. 



Welsh's Practical Grammar. 

BY JUDSON PERRY WELSH, A.M., 

PROF, or ESQ. BANUUAOR AND LITERATURE, STATE NORMAL SCHOOL, WEST CJr>a?TEU, PA. 

Teachers who prefer the use of diag^rams will find this an a<lniirable work, in which this popular 
method of analysis is made clear and simple as possiMe. It treats <»f ilje English Lau^'J^jfc 
as it is spoken and written to-day. while tracing its history from older periods. Lesbuns oa 
Composition and LeUer-writiiiij are also jfivcn. 



I 



I , 



Fewsmith's Elementary Grammar. 

Fewsmith's Grammar of Eng. Lang-uage. ,/ \ \ 

BY WM. FEWSMITH, A.M., AND EDGAR A. SINGER. U '(l ^tjt 

Ba<<(l on the w^l-known Murray's System. Easy to understand, the lessons before dr«aaed b^ | 
conic a deliffht to tcncher and pupils. Care has ticen taken in grading every >«csoo, modoUng 
HiJes and dehnitlons, and taaVuvg encfv ttntetvcc an example of grammatical accuracy. 



